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CHAPTER I.—HISTORICAL NOTES. 

Ir is not only in England that the year 1846 is 
memorable in connection with railway construction. 
In that country a glistening bubble was shimmering 
its brightest before bursting, and the eve of ** King ” 
Hudson's reign was darkening as the gathering clouds 
of the “ panic yeer > loomed denser. But, in spite 
of all, a tangible result was to be shown for the misery 
that was soon to crush so many families. That result 
was the possession by the United Kingdom of over 
miles of railways. Italy, on the 
but two small efforts, two 
the five-mile stretch from 
the dolls’-house railway 

connect his city with 


thousand 
hand, had made 
as it were, 
to Naples and 
ordered by the Pope 
Frascati. Yet from 1846 we 
must date an epoch in the his- 
tory of Italy, for it was in that 


three 
other 
toy 

Portici 


lines 


to 


coal also caine entirely from abroad. But, in spite 
of these difficulties, the first vears proved a success, 
till 1858 saw the death of Giovanni Ansaldo. Though 
denied the satisfaction, granted to Alessandro Rossi, 
of seeing his work accomplished, he is yet to be 
reckoned among the great industria] pioneers of his 
country. He bequeathed to his successors not only 
his name, but also a tradition which they have held 
ever since as a priceless heritage, the tradition of bold 
initiative and of sagacious commercial! foresight. 
The next quarter of a century was spent in develop- 
ing the new enterprise, and the firm became year by 
year more precious as a national institution whose 
unfolding coincided with and abetted the unfolding 
and consolidation of modern Italy. The difficulties 
to he faced from a financial standpoint increased, 
however, instead of diminishing. Blast furnaces 
there were none, and material paid high duty and 


The firm was still a small one, and though known 
both to Government and the trade for the excellence 
of its products, it employed only about 800 hands. 
It possessed about 150 machine tools, and its shops 
covered about 400,000 square feet. The annual 
value of its output up to 1882 had never surpassed 
£60,000. In that year it rose to £140,000. In 
short, chaos had given place to order, and lethargy 
to activity. 

* Ttalian Industries for Italy.’ Sueh was the 
motto of the brothers Bombrini. Regardless of 
risk and expense, animated by an unswerving faith 
in the future of Italian industry, they launched 
into a series of improvements and amplifications. 
A nucleus of English engineers was taken on, some 
of whom Mr. de Grave Sells, Mr. T. H. 
Baird, and Mr. C. H. Gilbert—afterwards engineer- 
in-chief to the Chilian navy—stayed with them for 
many years. The rights of 
making the Maudslay boiler 
were secured, the works at 
Sampierdarena were enlarged, 


as 





year that her railway system ——$___—__ 
was conceived. The Nouvelle 
Revue of Paris came out with 
aremarkable article, in which 
it sketched the future project 
of Italian locomotion with an 
exactness which would have 
been little short of astounding 
if the writing and the scheme 
itself had not been due to the 
prophetic brain of that calm 
master moulder of events and 
men, Camillo di Cavour. 

To meet the demand for 
railway plant which this arti- 
cle foreshadowed was born the 
firm with which we have to 
deal. It now employs in its 
four works between Genoa and 
Nestri more than 10,000 hands ; 
the number in 1846 was nearer 
100 than 10,000 in the little 
workshop at Sampierdarena. 
The firm had just been esta- 
blished by Taylor and Prandi, 
but it changed hands in 
than seven years and passed to 
Giovanni Ansaldo, the man 
chosen by the great Turinese 
statesman an instrument 
for his vast scheme of making 
industrial and economic inde- 
pendence in Italy march paralle| 
with her political resurrection, 
Essential to this latter end 
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the stee/ works at Cornigliano 


the shipyard transferred to 
Sestri Ponente, the Delta 
foundry bought up at Cornig- 
liano, the fitting-out shop 
acquired in Genoa Harbour. 
Fortune favoured the brave. 
Steel works were founded at 
Pra and Savona, and began to 
multiply ; international com- 
petition became possible. In 
1887 Senatore Finali declared 
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that, if Senatore Bombrini had 
left the national bank the most 
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powerful financial institution 
in Italy, his sons had performed 
the almost greater feat of rais- 
ing the firm of: Gio. Ansaldo e 
Co. from the state of a tottering 
concern into the category of 
houses of the first degree. 
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It was during these years 
that Ferdinando Maria Perrone, 
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father of the brothers Perrone 
of to-day, first came upon the 
scene. Born in Alessandria on 
January 8th, 1847, he showed 
from his youth the combative 
energy which, united to indomi- 
table activity and daring spirit 
of initiation, combine to form 
a character more common in 
the Anglo-Saxon than in the 
Latin race. Endowed with an 
ample fortune, he proved deaf 
to the blandishments of luxury 











was the instant completion of L _ 
the Piedmontese railways, piecraie pa bie 
which a few years later were 

to help to win Palestro and 

Magenta by enabling the 

French allies to concentrate 

at Alessandria. To the new owner of the 
pierdarena workshop was entrusted the construc- 
tion of the first two locomotives in 1854. “If we 
hever begin to patronise home industries,” said 
Cavour to the Sardinian Council of Admirals, ** it is 
certain that our home industries can never develop.” 
That development was, however, retarded by the 
commercial treaties consequent on the necessity of 
keeping friends with France. Work in the locomotive 
trade was therefore scarce, and Ansaldo turned his 
attention to the making of artillery and projectiles 
and to the building of iron ships, a new branch in 
which England then held an undisputed monopoly. 
In this departure he was again encouraged by Cavour, 


Sain- 


and materially aided by a man whose name con- | 
| bilities from which they might have escaped. 


stitutes another landmark in the history of the firm. 
That man was Carlo Bombrini, member of the 
Senate and director of what is now the Bank of Italy. 


., ° a hl + * | 
The venture was no slight one. The Elban mines | 


Were then in the hands of strangers, who exported 
all the ore which returned in the form of pig iron ; 


) expensive freights. 


| control. 


Fig. 1—PLAN OF THE WORKS AT SAMPIERDARENA 


No profit was in reality to be 
gained from building iron ships, while, to make matters 
worse, iron was beginning to give way to steel, for the 


working of which no shops existed in the country. | 


Then in the face of these obstacles came the death of 
Cavour, the industrial crisis, and the even more 
slip-shod management of the works, which Senatore 
Bombrini, engrossed as he was by his great life’s work 


in the National Bank, found himself powerless to | 


At his death in 1882 the firm was in serious 
difficulties. 
It was saved from liquidation by the foresight of 


his two sons, Comm. Carlo Marcello and Senatore | 


management was taken over by them, the technical 
directors were changed, and among the new appoint- 


assumed the reins of the shipbuilding department. 


| Giovanni Bombrini, who, while inheriting the large | 
| fortune of their father, gratuitously assumed responsi- 
The | 
| never disgrace the name they bore. 
| me, 
ments was that of Ing. Antonio Omati, now Com- | Austrians ?” he indignantly asked of a friend who 
| mendatore Omati, the present Director-General, who 


| for Italy. 


SWAIN SC . "Wy 
and chose from the first ‘* To 


scorn delights and live laborious 

days.” His fighting instincts 

impelled him to the post of 

danger and _ self-sacrifice, in 
spite of his infinite capacity for suffering, which 
fretted the body to decay. He died, as it were, in 
the climax of the battle, and missed by one sole 
instant the object since attained by his sons, and to 
which he had given his life. 

Volunteergwith Garibaldi when only eighteen he 
gained the highest distinction of an Italian soldier, 
the silver medal for valour, at Condino. He had 
hardly returned when the civil medal for bravery was 
also conferred on him as organiser of the corps which 
assisted the sufferers in the cholera-scourged town of 
Torre Pellice. At the age of twenty-three, in 1870, 
we find him fighting for France, for which country 
he had a feeling of affection second only to his love 
This was his passion, that his land should 
be respected abroad, that his countrymen should 
“Do you want 
an Italian, to seem afraid of pain before 
had begged him to have chloroform for an operation 
in Vienna the year before his death. Such was his 
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These events happened about 1895, and at the say 
Same 


=— 7 oO ‘ — y 7 NTN ‘ time a bitter war broke out against e ; 4 
EXAMPLES OF MILD STEEL MILLING CUTTERS | {hem,o war which hastened his death, tect of 
of the value set upon him by his enemies, lah 
though obtaining orders for ships of a pre-establishes 
type, was unable to enter the lists of internations 
competition, for the gun and armour plate ae 
were in the hands of strangers. Perrone, who had 
by this time become head of the firm, thought * 
break down the barrier by an alliance with Arm. 
strong’s, to whom 40,000 shares in his com 
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MILLING CUTTERS 


Fig. 5—-COMPLETE CUTTER (See Fig. 7) 





assigned, But the discrepancy between the objects 
in view of the two parties was too profound to alloy 
of the arrangement being a workable one, and the 
attempt to reconcile them wore down the already 
over-wrought frame of Commendatore Perrone, who. 
died in Genoa on June 9th, 1908. 

But his work lived after him. He had just sue. 
ceeded in regaining possession of the large share held 
by others in his works, and was thus able to leaye 
them, free of all outside influence, to his sons Comm. 
Pio and Mario Perrone. To them has been reserved 
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Fig. 3—MILD STEEL MILLING CUTTERS 














Fig. 6—-COMPLETE CUTTER (See Fig. 8) 








the satisfaction of realising their father’s dream 
Endowed with his most salient characteristics, they 
have risked an immense capital to build and furnish 
in less than three years huge works for guns and 
armour plate. These enable them to construct and 
equip in their own shops and by purely Italian labour 
a Dreadnought from keel to truck. These workshops 
sterner side ; his diplomatic powers and quick resource of the battleships. The debt need not be admitted, are considered by specialists of the highest standing 
were equally remarkable. In his first audience with and the poor people will receive their money.” If as being among the finest in the world, if not. indeed, 
Abdul-Hamed, the Sultan complained of a claim for Perrone had lived, the war in Africa might, perhaps, actually the finest. They undoubtedly contain the 
£12,000 which Italy had been urging for five years have been averted. His death cut short the negotia- finest plart that has ever been put together. In 
as compensation to her subjects during the Armenian tions he was engaged in for the cession of the harbours addition to these great new buildings, the various 


Pig. 4—MILD STEEL MILLING CUTTERS 


























Fig. 7—PARTS OF THE CUTTER ILLUSTRATED BY Fig. 5 Fig. 8—-PARTS OF THE CUTTER ILLUSTRATED BY Fig. 6 


massacres. He could not recognise it, he added, for ; of Tripoli and Bengasi. His success at Ansaldo’s establishments previously existing have been radically 
fear of losing his prestige with the people. Perrone | was originally due to his popularity in Argentina, altered, and whole departments have been created 
was silent, but after a few days requested another | for which country he had raised a corps when menaced afresh. There has been no patching up. New wine 
audience, and, entering, presented the Sultan with | with war by Chili. Orders for battleships were the has been put into new bottles. The result is a ¢0- 
the Italian Embassy’s receipt for the amount. ‘‘ Your | result, and other orders followed fast from Turkey, ordinate and harmonious whole, giving the greatest 
Majesty,” he said, “ will no doubt permit me to add | Spain, and Japan. Millions flowed into Genoa; rapidity of production and the maximum output m 
the sum, which I have paid myself, to the cost of one | a new era had dawned on Italian naval industry. the minimum space of time. The visitor is in doubt 
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whether to be more astonished at the magnitude of 
the original enterprise or at the perfection of its 
resent organisation. Italy has gained a unit of first 
ee in her independence and national strength. 
rhe new factor is one to be observed. It will make 


itself felt ere long in the Mediterranean and beyond 
the pillars of Hercules. 


of the cutter desired, leaving a 10 per cent. to a 12 per 
cent. margin for finishing. It is then turned, bored 
and toothed, the teeth being usually made with a 
normal cutting angle of 60 deg., except in rare cases 
where an angle of 55 deg. is given for exceptionally 
quick cutting. Finally, after having been fettled 
| by hand, it is passed on for hardening. 
Sake atin ee a An ordinary horizontal muffle furnace can perform 
: | this operation, but at Ansaldo’s it is effected in a 
CHAPTER II.—SAMPIERDARENA. | sphoisl cation muffle furnace by Ch. Stein, of Paris, 





(1) Cutters, Case-hardening and Callipers.—Twenty | —-see Fig. 9—which has the advantage of facilitating 


minutes in the tramway brings the visitor from | the charging and withdrawal of the charcoal and 
Genoa to the suburb of Sampierdarena. Here | Pieces of steel. This can be done with an electric crane 
are the headquarters of Ansaldo’s firm, covering | t0 obviate the necessity of the workmen having to 
904,170 square feet (84,000 square metres). | approach the furnace. There are two types of the 
‘latter. The first is made with two or three cylindrical 
' muffles of about 19in. diameter, and is a suction-gas 
furnace with coke gas producer built into the body. 
| It is used when working continuously or on a large 
scale with from 600 lb. to 2 tons of pieces, and is 
said to have an output about four times that of an 
ordinary furnace with hardening boxes. The pieces 
| to be case-hardened are lowered into the chamber, and 
a stratum of granular carbon is poured on to them. 
| Then more pieces follow, and more carbon, till the 
| chamber is full. After carbonisation, the pieces are 
| extracted from above and the carbon discharged from 
below. The cost of case-hardening—with upkeep and 
capital cost reckoned—is given as less than }d. per 
. pound (6.8 centimes per kilogramme). 
er : When working intermittently, or on a less exten- 


an area of 











Fig. 9—CASE-HARDENING FURNACE 


Sampierdarena is rightly called the heart of the great 
industry. To that point the mass of rough material 
flows from the Delta and steel works at Cornigliano ; 
from it, it passes out again to give life to the shipyard | 
at Sestri Ponente, or to the fitting-out establishment | 
at the Molo Giano. 

Entering by the principal gate in Via Giovanni | 
Ansaldo, near the manager's offices—see Fig. 1— 
the shops immediately before us are those where the 
great guns are made. This department will be treated 
in detail later on. We will therefore pass on to the 
section marked X 1-2, a two-storey building, con- 
taining the tool-making shop, 230ft. by 33ft. (70m. 
by 10m.), and including the section where tools are 
forged, and that where the case-hardening of them 
and of small parts is carried out. 

Milling is carried out to quite an extraordinary 
extent in this department, and the process and the 
results are alike remarkable. Nearly all the tools, 
some of which reach quite large sizes in one piece, 

















Fig. 10—-MICROGRAPH OF CASE-HARDENED STEEL 


sive scale, a smaller furnace heated with ordinary | 
gas or with heavy mineral oils is used. Its daily | 
output is not over 600 Ib., but it can stop working 
at any moment, and has the further advantage , 
that its production can be reduced to a minimum of 
whilst others are built up, are made from ordinary | 40 lb. per day without raising the cost to more than 
mild steel and case-hardened under the “ Ansaldo”’ 3d. per pound, including all expenses. The tempera- 
patent of Professore Federico Giolitti. In Figs. 2 to 8 | ture is kept at between 900 deg. and 1050 deg. Cent., 
opposite we give a number of examples which will | and is controlled by a thermo-electric pyrometer. 
show how varied are the shapes and sizes. The process The agent used is carbon monoxide, CO, obtained 
































with the steel, or by varying the temperature. 
Uniform and pre-ordained results can therefore be 
obtained. Super-carburated zones and consequent 
local fragility are avoided, “‘ peeling”’ is done away 
with, and even the least accessible angles of a com- 
plicated piece come equally under the influence of 
the vapour, since the action of the agent is like that 
of a liquid, and therefore possesses a pervading power 
unattainable with solid carburising materials. Should 
the pieces be properly annealed so as to eliminate 
internal tensions, deformation becomes a negligible 
quantity. No rectification is, in fact, found to be 
necessary in the case of locomotive pistons of 37}in. 
(950 mm.). Another advantage will be seen on 

















Fig. 11—MICROGRAPH OF CASE-HARDENED STEEL 


looking at the micrographs — Figs. 10 and 11. 
There is no clearly defined line between the carburised 
and non-carburised zones of the metal. 

The low cost, which has already been mentioned, 
is due partly to the small consumption of case-harden- 
ing boxes, which are no longer subject to constant 
re-heatings and re-coolings, the pieces and the granular 
carbon being charged hot at a temperature of from 
800 deg. to 900 deg. Cent. The fuel bill is, besides, 
much less, and no highly skilled labour is necessary 
to place the pieces in the boxes and surround them 
carefully with composition. The carburising material 
can be used almost indefinitely, since only that 
portion is consumed which exercises a direct action 
on the steel. The consumption is, in fact, we are told, 
about one-hundredth of what it is with other pro- 
cesses. Besides these economies, there is a great 
saving of time. The charging of 550 Ib. (250 kilos.) 
of pieces into the hardening chamber, the loading of 


| the carburising material and the starting of the 


cementation should not take more than eight minutes. 
The depth of carburisation in a given time is claimed 
to be greater than with any other agent yet tried, 
solid or gaseous. For hardening to the depth of 
lin. to yin. (3mm. to 4mm.), the depth normally 
practised for milling cutters, an average of about 
fifteen hours is required at a temperature of 900 deg. 
Cent. The concentration of the carbon can be regu- 
lated between .6 per cent. and 2 per cent., and great 
gradations of hardness are therefore obtainable. 
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Fig. 12—DIVIDING ENGINE 


adds about 3d. per pound to the low cost of the | by passing a current of carbon dioxide, CO,, through 
material, and the outlay on these cemented cutters,|a mass of incandescent granular wood charcoal. 
as compared with the sum that would have been | The depth of the case-hardening, in a given time. 
expended if tool steel had been used, is therefore|can be regulated by the pressure of the gas 
easy to gauge. The mild steel, which has a resistance | The concentration of the carbon can be pre-deter- 
of about 64,000 Ib. to the square inch (45 kilos. per , mined by diluting the carbon mc noxide with nitrogen, 
Square millimetre) is forged to the approximate shape! by limiting the contact of the granular carbon 


Swain Se 


Returning from the general to the particular, the 
milling cutter, which has now left the hardening 
furnace with a hardened skin about 3 mm. thick, 
is cooled in hot ashes as slowly as possible, and is then 
reheated in the salt bath by a Ferguson refuse oil 
furnace, and plunged in water. It now returns to the 
tool shop for correction on automatic emery grinders 
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eng: and bears four or five re-sharpenings, | r, two tools. 
which reduce the diameter each time by about | angle about centre of L. 
two-tenths of @ millimetre. Given the facility with 
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most satisfactory from the point of view | is 
A cutter has, as a rule, a life of from | 
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‘ backing off,” after which it | ceives its motion froma worm M driven byasmall pulley. | 
‘ready for Use. | and through a connecting-rod causes the reciprocation 
“ The practical results shown by daily experience | of the turret head N.S, tool holder, to which screw r | 
tainly : 
“ : the screws wu made of various lengths so as to obtain 


bility. 
ee 100 hours continuous working, without re- | the different lengths of lines on the rule being marked, 


| ing, as into tenths of a millimetre, the disc D is used 
profiles are possible, as will be seen by the engravings | and is moved by hand. For uniform and broad 
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number have been educated by the firm—a fact 
| which constitutes a moral patrimony for Ansaldo’s, 
and adds to the interest of the men in their work. 
The engines of the new 32-knot scouts are at present 
being made here. The turning of the great drums 
was done on two electric lathes of 5ft. 10Zin. (1.8 m.) 
and 8ft. 2;;in. (2.5 m.) centres, whilst two vertical 
planing machines—see Fig. 13—of 120 tons weight 
each machined the cylinder flanges. The latter are 
driven by 40 horse-power motors, and have a working 
surface of 21ft. 4in. (6.59 m.) vertical and 24ft. 7}in. 


attached. This screw receives the motion from 


K, arm which can be inclined at any 


For unequal graduation or for the minutest divid- 
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“The EnGineca” 


already referred to. The dimensions, besides, of 
these tools are no mean ones, when it is considered 
that they can be made up to 23%in. (600 mm.) in 
length and 31}in. (800 mm.) in diameter. 

The tool shops naturally furnish every other sort 
of appliance of which the works have need in the 
various qualities of steel. 

The last section of the department is entrusted 
with the making of the callipers, gauges and measur- 
ing tools, and is provided with a plant of the utmost 
precision for the manufacture and checking of such 
things. Among these, Ansaldo’s patented dividing 
engine—Fig. 12—for marking rules, &c., to the 
128th of an inch, or the quarter of a millimetre, is 


























graduations, as, for instance, those of 1 mm., another ; (7.50 m.) horizontal. 
disc is substituted, having its circumference spaced | machines taking pieces up to 49ft. 2}in. (15 m.) long 


to a millimetre. 





























Fig. 17—-50-H.P. DIESEL ENGINE 
The cylinders are bored on two 


In this case it is moved auto- | by 19ft. 7jin. (6 m.). These huge tools—see Fig. 14— 
The instrument has been working for | have almost all been constructed by the firm, which 


matically. 
more than a year, and has given complete satis- | builds for itself when time permits. Another remark- 


| able lathe in this shop has 5ft. 3in. (1.6 m.) centres 


faction. 
(2) Heavy Lathe Shops, Engines, and Turbines.— | and a length of 65ft. 7;sin. (20 m.) between centres. 


Passing out of the tool section and again leaving aside | There are also two large tools for drilling and screw- 
the gun works, the next department reached is that | cutting, while a peculiar gear-cutting machine deals 

















Fig. 18—CONSTRUCTION OF SHAFT 


specially noteworthy. The drawings may be better 
understood by the following brief notes :—A A bed 
of the machine on which the rule to be graduated is 
placed. B, cone dial, to be graduated on all its faces, 
fastened at the end of a screw a of the same length 
as the bed, and having a pitch of 1mm. A case c 
is fixed at the other extremity, and contains a spiral 
Spring, together with a disc graduated on both faces 
and cogged round its circumference, which latter is 
connected with a worm e carried by two supports F F 
and rotated by the wheel G, also graduated. H is 
4 pillar sliding on the bed, which can engage with the 
above-mentioned screw a when a rule has to be 
graduated—see detail section. I, sleeve sliding on the 
pillartoregulatedepth of cut. L,worm wheel which re- 














Fig. 19—JETTY AND FLOATING CRANE 


of the heavy lathe shops V W and T U, each 4ft. | with the helical gear of large wheels for turbine motors. 
broad (15 m.) by 460ft. (140 m.) and 426. 5ft. (130 m.) | This machine cuts wheels up to nearly 10ft. (3 m.) 
long respectively. It is clear at once from the size | diameter, and is furnished with a novel arrangement 
of the tools here that they are intended for the heaviest | for correcting the well-known periodical errors due to 
work. It is here, in fact, that the great iron and steel | irregularity of the feed. f 

castings and huge forgings that are sent from the| Large shafts and parts for marine steam engines, 
Cornigliano foundry and steel works are turned, | of which the firm has made so many for the Italian 
bored, and planed. The castings for the turbines of | navy and other clients, are constructed in a different 
the first six Italian Dreadnoughts issued from this | section of the same shop. Another department 
shop, as well as those for the cruisers and scouts. | handles the heavy pieces for locomotives, and its mul- 
There are over 350 hands here, of which the greater | tiple-cylinder boring machines are of home production. 
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The section for the making of internal combustion 
engines has a total of 156 machine tools, and is served 
by overhead electric travelling cranes of from 50 tons 
lifting power downwards. This department was 
lacking at Ansaldo’s not many months ago, and the 
suecess which has immediately crowned the firm’s 
initiative is shown by the work now in hand, includ- 


the excellence with which these engines were con- 
structed was the cause of the development of 24,000 
horse-power at the trials of the battleship, and of 13 
knots being added to her estimated speed. From 
that date till now the firm has built, among its most 
important commissions, the turbines for the 23-knot 
fleet of vessels which ply between Italy and the 


The turbine blades, whether impulse or otherwise 
are drawn by the “‘ Dick”’ process in the Delta works 
at Cornigliano—see a later section entitled the Delta 


| Works—and are sent in lengths to Sampierdareng 
| where they are worked up in the department noy, 


before us. Their exact dimensions are first checked 


by means of special steel gauges—see Fig. 22—of 











Fig. 20—ROTOR OF CENTRAL TURBINE OF THE 


ing some large four-cylinder 2000 horse-power engines 
for a central electric station, several units for the 
Italian navy, and a considerable number of engines 
for searchlights in coast stations. Special care has 
been given to the composition of the iron for the 
cylinders, and the best formula has been found to be 
C 3.81 per cent., Si 1.36 per cent., Mn 0.87 per cent., 
P 0.30 per cent., S 0.028 per cent. This composi- 
tion has a resistance of 25,602 lb. per square inch 
(18 kilos. per square milimetre); and a bar _ 1 in. 
(40 mm.) square between supports placed 6,sin. 
(160 mm.) apart, shows a resistance to impact of 
17.6 lb. (8 kilos.). Drawings of a 50 horse-power 
Diesel engine for an electric set for scouts are shown 
in Fig. 17. The shaft is forged all in one piece, and 
for the sake of lightness, the journals and pins are bored 
through, the ends of the holes being filled with screwed 
plugs—see Fig. 18. 

At the end of the bay (U 1-2) a battery of milling 
machines is at work, and the cutters before described 
are used on a large scale on hard steel as well as on mild. 
Taking one of the normal types, it may be noticed 
that the cut is }$in. (15mm.), andthe feed ;in. (1 mm.). 

The erecting and trial shed (R 8) for engines and 
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Fig. 22—GAUGE FOR TURBINE BLADES 


turbines—Fig. 15—is parailel with the last two sections. 
Reciprocating steam and Diesel engines are equally 
represented here. The shop employs about 550 work- 
men, and is served by four electric overhead cranes, 
two of 60 tons and two of 30 tons lifting capacity. 
These cranes load the parts on to trolleys, which run 
them down to the jetty (O) by the sea—see Fig. 19. A 
network of piping containing compressed air at about 
100 Ib. abs. per square inch (7 atm.) is to be noticed in 
this building, and is fed by a compressor of about 
706 cubic feet (20 cubic metres) capacity. In the 
smaller shed (Q), adjoining, the turbine blades are 
finished, and the segments built up by special plant 
all made by the firm. It may not be out of place 
therefore to pause for a moment to describe the pro- 
cess. 

The manufacture of turbines—see Figs. 20 and 
21—by the Parsons patent was undertaken by 
Ansaldo’s almost from the beginning. Comm. 
Perrone had, in fact, been one of the first to 
appreciate its value, and immediately acquired the 
exclusive rights for Italy with the object of ampli- 
fying his radius of production and of using the 
concession as an offset against the disadvantage, 
under which he was then labouring, of dependence on 
others for the making of armour plate and guns. 


The first large order he received was in 1906 for the | 
20,000 horse-power turbines of the San Marco, and | 
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islands, those for the four first Italian Dreadnoughts, 
and for all the scouts. These vessels have without 
exception exceeded their contracted speed, the Giulio 
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Fig. 23—MACHINING OPERATIONS ON TURBINE BLADES 
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Cesare showing about a knot more than was 
expected, and two of the scouts steaming at over 
34 knots. The turbine department, having now 
finished the engines of the two new Dreadnoughts of 


Fig. 21— 


TURBINE FOR THE SCOUT ARDENTE 


which standards are kept for every type. There are 
as yet fifteen of these types at Ansaldo’s for blades 
and twenty-four for packing pieces. The machining 
then begins, and is effected by semi-automatic 
machines, which separately perform the four operations 
shown in Fig. 23. The final process (5 A B), applied 
only when treating long blades, is the production of 
the central notch for the reinforcement. The blade 
is now straightened with a wooden mallet, and is 
ready for mounting in segments, an operation per- 
formed in cast iron clamps curved to the radius of the 
drum for which the blades are destined. There is 
a row of 40 of these clamps in the shop. The blades 
and packing pieces are then tightly pressed together 
with the caulking tool, and the lashings are soldered 
on with silver alloy. For this purpose borax flux 
is kept in a liquid state and painted over the parts of 
the segment to be soldered. All swelling of the borax 
during the soldering is thereby avoided. The seg- 
ments are then passed into the dep6dt and listed. 

No visitor to the works can fail to be struck with 
the perfect organisation of this department, and also 
with the amount of “ finish”? put into the turbines. 
From first to last the work is to be classified in the 
highest category. 

The accompanying drawings, which will be seen to 
portray the very latest types, show some of Ansaldo’s 
turbine arrangements for warships to be built for 
foreign Governments, for it should be said at once 
that the Italian Admiralty, following the British, 
has closed its doors to all publicity, even of the most 
circumspect character. All drawings for the Italian 
navy are therefore kept strictly private. Fig. 29 











Fig. 22—PNEUMATIC TOOL CARRIERS ON LOCOMOTIVE BOILER 


last year, is engaged on those of the 35-knot scouts 
under construction at Sestri Ponente, and is beginning 
to build the turbines for the super-Dreadnoughts in 
this year’s programme. 


is the drawing of the turbines of a 1000-ton 35-knot 
scout of 24,000 horse-power, with two turbines acting 
independently, and each one driving its own propeller 
shaft direct. The fore part of the turbine is for 
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going ahead and the aft for astern. The admission 
of steam is effected at the two extremities, and the 
exhaust takes place as usual between the ahead and 
astern drums. Both drums have reaction blading. 
The nozzles on the impulse side are distributed in 
groups, each of which is fitted with a stop valve 
for the regulation of speed. The turbine goes astern 
at about 55 per cent. of its power when going 
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> 
| great care in manufacture, and increases the difficulty 
of maintenance. The advantages and disadvantages 
may be seid to counterbalance each other. The 
difference between the two designs depends merely 
on the preference expressed by the Governments 
acquiring the ships. 
(3) Botlermaking Department.—Parallel to the shops 
last described isthe boiler works (P). The shop—see 








and includes a Fielding and Platt 1000-ton hydrauli 

press, and another by the same house with two inclined 
cylinders.for bending Yarrow bottom drums, Ty 

plates are heated in two crude oil furnaces which Pry 
be lit and brought to 800 deg. Cent. in forty mingbas 
Among the many other tools of note are six radial 
drills by Asquith, and bending rolls, which take 
plates up to 14ft. Tin. (4.50m.). There is besides 
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A Ahead Nozzles. D Exhaust. 

A! Steam Admission Valve. E_ Astern Nozzles. 
B Impulse Wheel—ahead. E! Steam Valves. 
C Reaction Wheel—ahead. F 


ahead. In one of our Supplements is shown the engine . 


and boiler-room arrangement of a battleship of 48,000 
horse-power, with 28 Babcock and Wilcox boilers, 
having 532 elements and superheater similar to 
others already built by Ansaldo’s. The low-pressure 
and astern turbines are here direct-coupled, whilst 
the others are geared. The turbines drive four 
shafts and are in six compartments, whereas the 
boilers are distributed in 12 sections. The arrange- 
ment of both boilers and turbines, as also that of the 
piping and auxiliary machinery, is effected with 
the object of division into four groups, one for each 
propeller shaft, and completely independent one 
of another. In another Supplement is shown the 
engine arrangement of an ultra-modern battleship 
capable of developing 60,000 horse-power. As in 
the former case, impulse and reaction turbines are 
employed. Cruiser elements are added, and can 
be thrown out of gear when steaming at full speed. 
Each of the turbines drives one of the four screws, 
the wing turbines being of 12,000 horse-power and 
the central turbines of 18,000 horse-power. Twenty 
four Yarrow-type boilers, some fired with coal and 
somé with liquid fuel, provide steam, but the coal- 
fired boilers are so made that they can burn liquid 
fuel if necessary. The boilers and machinery are 
arranged, as in the last case, in four isolated groups, 
and the difference consists in the type of boiler and 
also in the use of turbines all direct-coupled to the 
shaft instead of being partly gear-coupled, as before. 
The advantage of the gear turbine is a gain in weight 
for the same power, since the turbines can run at a 
higher number of revolutions, but, on the other hand, 
the gearing adds another organ to the whole, requires 


Impulse Wheel—astern. 


Fig. 29—-TURBINE FOR A 2,000-H.P. SCOUT 


G Reaction Wheel—astern. H! 
H Main Steam Admission from Boilers I 
—ahead. 


Fig. 16—-measures 460ft. by 115ft. (140m. by 35m.), 
and employs about 450 hands. Here, again, the same 
clear-headed organisation is displayed. Each type of 
boiler has its separate locality, and each class of opera- 
tion its allotted space. The boilers turned out are of 
every sort, size, and shape known—see page vii. —and 
the names, past and present, on the order-book speak 
for themselves. A large number of the Italian ships, 














Fig. 30—THE SAMPIERDARENA 


both for the navy and the mercantile marine, together | 
with such others as the Nissim, Kasuga, and Cristobal | 
Colon, have had their boilers from this shop. The | 
Andrea Doria and Duilio—see Fig. 27, page vii.—are | 
also among the customers. while at the present | 
moment the shops are engaged on twelve 9000 horse- 
power boilers for Italian and Chinese scouts. The | 
plant is modern, as, indeed, everything is at Ansaldo’s, | 











Main Steam Admission from Boilers L 
—astern. 

Admission of Exhaust from Auxi- 
liary 


| boiler. 


| hygiene can produce. 











Bearings. 
M Thrust Blocks. 


Machinery. N Labyrinth Packing. 


a vertical riveter for barrels of 150 tons and a number 
of double shears built by Ansaldo. There are two 
cranes of 40 tons burden, a hydraulic three-cylinder 
1090-ton press, and compressed air and oxy-acetylene 
plants both fixed and portable. There is, besides, 
an interesting machine made by the firm for the water 
test of tubes, in which the pressure of the water 
ensures automatically a water-tight joint between the 
tube under examination and the flange. Lastly, 
before leaving this department to which the exigencies 
of space forbid us to dedicate a more detailed descrip- 
tion, a word should be said of the ingenious adaptation 
of brackets made here for holding up hand riveters, 
tapping machines, and other pneumatic tools. Fig. 24 
shows three of these arms in use on a locomotive 
The advantages are obvious. Greater pre- 
cision is attained than with the lever method, holes 
are not ovalised, less time is employed, and the work- 
man is not tired. Since adopting this method it 
has been found that only two or three tubes per 1000 
have to be discarded for leakage instead of 5 per cent., 
as was the case before. 

Going down to the wharf (O), we pass the shed (N), 
in which the small hydraulic presses of 250 tons, 
and less for boiler and artillery work of ordinary 
dimensions are housed. Here, too, are the hydraulic 
presses for banding projectiles. From this point we 
should turn back to the blacksmiths’ shop (L) which 
occupies an area of 26,910 square feet (2500 square 
metres), and is well worth a visit, as being everything 
that technical experience combined with modern 
The lighting is perfect both 
by day and night, and there is an entire absence of 
smoke, which is drawn away through underground 
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tunnels by electric fans. It has been found that the 
individual output has increased since the men moved 
to this new shop. The cranes here take weights of 
4 and 7 tons, and the forging is done by 4, 3, 2, and 
l-ton steam hammers made by Ansaldo, Allen and 
Massey. The total number of furnaces is 45, with 
70 hearths, and the hands number about 200. 
Opposite this shop is the new turnery—Figs. 31 and 32 
pageix.—for small parts (H 1, 2, 3and I 1, 2, 3), oecu- 
pying the two floors over the artillery department. This 
department, which covers over 43,000 square feet 
(4000 square metres), is one of the busiest in the whole 
works. Nearly 450 machine tools of all descriptions 
are in motion here, and between 20 and 25 tons of 


can devise, and the organisation is excellent. These 
facts are not generally known. Many technical men, 
even in Italy, would be surprised at the completeness 
of the locomotive branch in Sampierdarena. Ansaldo’s 
name is bound up with ‘“ those that go down to the 
sea in ships ;*’ other manifestations of activity are, 
consequently, thrown into the shade. For the very 
reason, therefore, that Gio. Ansaldo e Co. are 
synonymous with the defence of the country, it is, 
perhaps, more fitting to devote the limited space at 
our disposal to their expansion and present: prosperity 
under that aspect, merely adding that in the locomo- 
tive branch, the only other firm which can be com- 





pared to them in Italy is that of Breda, the specialists, 

















Fig. 35—ERECTING SHOP FOR SMALL AND MEDIUM GUNS 


material are worked up here every twenty-four hours 
by the day and night shifts. The organisation is 
again excellent, and production is specialised. The 
system of independent transmissions adopted here is 
noteworthy and practical. The products are taken 
to the “‘ controlling room”’ by little electric cranes 
running on the single-rail system to economise space. 
The hands number about 450. 

(4) The Locomotive Works.—The building of loco- 
motives was, as we have said, the reason of Ansaldo’s 
being, and the first Italian engine, the Sampierdarena, 
Fig. 30, was turned out of the works by Giovanni in 
1854 under the auspices of the great Cavour, and was 
still shunting in Savona Station in 1906. 


} 





of Milan, and that a considerable part is assigned to 
them in all the orders for engines given by the State 
railways. 

(5) The Gun Works.—We have in the first chapter 
referred to the reasons which prompted Commendatore 


Perrone to render himself independent of outside | 
Matters, in short, had come to such a point | 
that he had no choice but to shake himself free of | 


aid. 


the chains that bound him or to yield at discretion. 
His scheme for buying up the Armstrong factory at 
Pozzuoli could not be carried out. The conception 
which his sons have realised is more courageous still. 
Building in the neighbourhood of Genoa is no light 


undertaking, even for the longest purse, for the land 





Fig. 35-GUN ERECTING AND FITTING SHOP 


The Genoese firm, in those years, held the monopoly 
in Italy, but orders diminished for reasons already 
touched on, and the railway industry lay dormant 
in Sampierdarena. It was aroused in 1890, and 
when, fifteen years later, the State took over the com- 
panies, it sprang into action. The result has been 
the building of the great shops down by the Polcevera 
River—Figs. 33 and 34, page ix.—A, B,C, D, and 
I, shops which are 656ft. (200 m.) long and I17l1ft. 
(52 m.) broad, and which cover an area of 161,460 
square feet (15,000 square metres). 

The writer would willingly describe the works in 
detail, for the plant represents all that to-day’s science 


costs about 30s. per square foot. It was on such land 
that a great establishment had to be erected from the 
ground, and provided with the pliant necessary for 
what was destined to become the greatest gun factory 
of Italy. But the theatre for the future industry 
would have served little without the actors; and 
in 1910 an agreement was made with Schneiders, 


assuring their co-operation for a limited period, | 
while the necessary staff of experts and workmen was | 


gradually got together. 
The choice of the method to be followed in building 


| the weapons had been no easy one. In the first place, 


the wire-wound system was not discarded without 


the gravest thought; but, whatever may 
merits, the studies of Coupaye and Mal 
followed by those of Captain Ettore Bravett 
Col. Bianchi in Italy, caused Italian experts tod and 
against it. Seide 
The Ansaldo experts felt perfect contidence 
sine qué non of gun manufacture, the 
steel, and Schneider’s method was ec 
Hence, it will be seen that the extraor 
performed of building and equip; 


be its 


aval j 
val in France, 


nee in that 
quality of their 
hosen in 1919 
dinary feat Was 
ne the 


armour plate and artillery works at Cornigliang ant 
Sampierdarena in little more than 23 years. To “ 


former place was assigned the foundry and armoy 
factory ; to the latter, the making of the eased 
since it presented the advantage of beine ar rs 
mechanical department, with its highly mod 4 
plant and its nucleus of 3000 trained work:nen - 

The factory for medium size and sma] wea Ons 
is in the three-storied building, 328ft. (100 m.) ie 
which covers 76,424 square feet (7100 square mete 
opposite the new locomotive shops. It js built in 
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reinforced concrete, with floors calculated for 4 
weight of 512]lb. per square foot (2500 kilos. per 
square metre), and contains about 300 machine tools 
| for the making, setting up, and repairing of guns and 
carriages. Many names of makers are familiar. 
| Herbert, Muir, Macpherson, Fairbairn, Hulse have all 
| contributed. There are also tools by Brown and Sharpe, 
| of Cincinnati, the Progrés Industriel, some German 
| firms, and, among home makers, Ziist, of Intra, and 
| Dubose, of Turin. A deal of work is going on in naval 
| and in land guns of 10}in. (260 mm.), 6in. (152 mm.) 
| and 3in. (76 mm.)—see Figs. 35 and 36—on carriages 
| for 10}in. mortars, and also on Girod projectiles, of 
| which 14,000 are in construction. At the end of 
this shop we come to a high wooden paling, behind 
which the medium size and small guns are hooped. 
| The furnace—Fig. 37—is about 23ft. (7 m.) deep; 
| and the heating is effected by hot air, so that the flame 
| does not touch the hoop, and inequalities of tem- 


| 


| perature and blistering are avoided. The system, 


which is patented, is said to render unnecessary any 
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t for the straightening of guns, and certainly 
plant h arrangement at Ansaldo’s. Hooping 


js no suc ‘ 
await Jast summer, and in less than six months 


ll uns had been finished. The maximum deflec- 
fifty ezistered was, we are informed, two-tenths of a 
= in a 6in, (152 mm.) weapon. The drawing 


illimetre 
=e better understood on reference to the follow- 
= jation ;—a, Tube to be shrunk on to the 


‘ ex ylar 
es i iron support to centre the tube ; c, chamber 
iner ; 


refractory material, which collects | 


: with : 
lined ts of combustion from the furnace; d. 


the produc 
combustion © 


nd having : : 
products of combustion pass into the chamber ec ; 


e, circle of Bunsen burners ; 9, h, k, iron foundation ; 
* aie passages for feeding the flames ; m, bonnet en- 
closing the tube to be heated ; 0, chimneys for escape 
of burnt products ; n, openings —four—to latter. - 
Three other drawings show the ‘“ Sanvenero 


hamber lined with refractory material, | 
a perforated roof d! through which the | 


method of relining. In Fig. 38 the gun a is supported | 


ring ) and the footstep c, ‘both of cast iron, | 


by a ; ; - : 

and is shut into a jacket lined with refractory 

material. The jacket communicates with two | 
sd 


chimneys / / by means of a chamber g and six dampers 


pare fixed at various points in the jacket. The hot gases | 


coming from the furnaces—not shown—enter by 


the tube H, envelope the outer part of the breech, pass | 


through the ring 6, turn towards the bottom end, 


and, traversing the footstep, act on the inside of the | 


oun. They then pass out through the chimney i. 
When the chase of the gun, being thinner than the 
breech, has arrived at a temperature of about 250 deg. 
(ent., the damper of the chimney 7 is shut, so that 
the gases no longer pass up the centre of the gun, 
and the dampers marked h are opened in such a way 
as to regulate the exterior heating. 

Fig. 3! illustrates the operation of putting in 
a new liner. 
manner, has arrived at the necessary temperature, 
a trap-door in the cover e is opened, and the new liner 
is lowered by the crane. A 20-ton hydraulic press B 
js applied to the liner A and into the inside of the 
tube a bar C, cut with a series of notches, is passed 
at the upper end, and with one notch at the lower. 
This bar being longer than the liner is held fast at 
the bottom end by two catches DD mounted in 
the footstep c. In the meantime the press and liner 
continue to descend. Should the motion cease, as may 
happen in the last moments of the operation, the 
press comes into action. Its cylinder then rises, and 
the two catches E E fastened to it close on one of the 
notches of the bar C. The liner is thus forced into its 
place, and the press is kept in action until the gun 
is cool, so as to be certain that the shoulders in the 
liner and the inside of the gun are in perfect contact. 

Fig. 40 shows the extraction of an old liner. The 
gun is heated as before, but the hot gases are not 






When the gun, heated in the above | 


to the liner by a pipe B. It therefore follows that the | opposite the principal entrance where the visitor 
press will begin to work at the same moment that | first came in. The shops are 558ft. (170 m.) long by 
the cooling permits the liner to move. The final | 138ft. (42m.) broad, and are divided into three 
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naves served by cranes of 80, 40 and 10 tons lifting 
power. They contain many splendid tools. Among 
these may be mentioned a Breuer Schumacher 
lathe, weighing 220 tons and measuring. 5- 2ft. 
(1-60 m.) height of centres and 66-5ft. (20-3 m.) 
between centres; a 48in. Hulse lathe, of 72-2ft. 
(22 m.) long, and weighing 150 tons ; a Hulse grinder 
for guns up to 173#in. (450mm.) diameter; two 
Hulse boring machines with 52in. bars and 66ft. 
traverse ; a Fairbairn-Macpherson rifling machine, for 
guns up to 17#in. (450mm.) bore; and others. 
There are also 227 machine tools bought lately at a 
cost of £60,000 for the making of the armoured 
redoubts. The sections are all linked up by railway 
lines to the rest of the works and to the station. A 
special line connects the department where the big 
weapons are made with the plant for building them 


up. 

The shrinking plant for big guns K—Figs. 42 and 43— 
consists of a great iron shed, 72ft. (22 m.) iong and 
53ft. (16.22 m.) broad. Attheheightof 78-7ft.(24m.) 
are placed the guide rails for a travelling crane to 
lift 150 tons, or 20 tons with the auxiliary hook. 
The whole is closed in from every side. The pit is 
59ft. (18m.) deep and 21 - 3ft. (6-50 m.) broad at the top 
part, and 11-4ft. (3-50 m.) at the bottom. The plant 
is therefore able to take guns of considerably larger size 
than those used at present. The principle followed is 
the same as that already described forsmallguns. The 
hot air, coming from a coil in a special furnace by the 
side of the shed, is pumped into the pit by two fans 
of a capacity of 31,783 cubic feet (900 cubic metres) 
under a pressure of 1 m. of water, and after having 
warmed the hoops, passes under the grate, thus form- 
ing the forced draught of the furnace. A network 
of piping and valves, with an arrangement for the 
water cooling, and a recording thermo-electric pyro- 
meter go to complete the plant. 

The last unit of this part of the works which 
remains to be noticed is the turret erecting 
shop M, an iron building 328ft. (100 m.) long and 
64ft. (19-50 m.) broad, with a height of 46ft. 
(14 m.) from the floor to the guide rails of the 
| two cranes of 80 tons lifting power, with subsidiary 
| hook of 20 tons. A crane of 120 tons lifting power 
will shortly be added. The four great pits—see 
| Fig. 41—are over 23ft. (7m.) deep and vary from 23ft. 
|(7m.) diameter at the top to 13ft. (4m.) at the 
bottom. Great difficulty was experienced in making 

them owing to the nature of the ground, and the 
work, performed with pneumatic caissons, pro- 











Figs. 38, 39, and 49—APPARATUS FOR RELINING GUNS A ° 2 
gressed sometimes at the rate of only 1}in. per Gay. 
extraction is done by the overhead crane, to which the | The drawing of a 15}in. double gun turret accom- 


press is suspended. 


Turret 
Erecting Pits 


panies this description of the factory, and also 
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allowed to have access to the inside. When the gun 
18 at the right temperature a jet of water from the 
pipe A is opened inside it, and at the same time the 
press is brought into action, its cylinder being joined 


Fig. 41—TURRET ERECTING SHOP 
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The large guns, carriages and armoured redoubts , one of a 3in. quick-firing gun for scouts now being 
are made in the new building—X, Y, Y bis—which is | made for the Chinese navy. The turret—see Sup- 
in reinforced concrete, and has taken the place of | plement—is entirely armoured in its upper part. 


the old iron foundry removed to Cornigliano. 


It is | The closing of the breech mechanism can be effected 
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by hand or electricity, and there is provision against 
the danger of unexploded charges and against those 
which may explode prematurely. The weapon is 
loaded in a fixed position of + 5 deg. The brakes 
fixed to the cradle are on the familiar hydraulic 
system. The compressed air running-out cylinders 
are situated in the ring fixed to the breech of the gun 

see Fig. 44. Firing is effected electrically by percussion. 
Fach weapon is fitted with a smoke-ejecting apparatus, 
which forces a current of air under pressure into the 





opportunity of tendering my most hearty thanks 
for the invaluable help that he has afforded me during 
weeks of work together. 

(6) Lighting of the Works.—The electricity for 
lighting Ansaldo’s establishments was formerly made 
by the firm, but is now contracted for with the 
Societa Negri. A sub-station has therefore been 
built near the Cornigliano Bridge on the Polcevera 
River, and the current is stepped down from 70,000 
to 12,000 volts. It is then transmitted to Sampier- 


ELEVATION. 


Fans and air 
Heating F 


Encrneecn” 


Taz 


Fig. 42—SHRINKING PIT FOR BIG GUNS 


gun during such time as the breech remains open. 
The air supply can be regulated, and is furnished by 
a battery of air bottles in the turret. The training 
of the gun is electric, with two stand-bys, one electric 
and the other hand-operated. The projectiles are 
conveyed by a continuous belt conveyor on to a 
turntable from which they are slid into the trays of 
the lower hoist. The charges are transported in the 
same way, save that they are carried by hand from 
the belt conveyor to the hoist trays. A full descrip- 
tion of this mounting is rendered impossible by lack 
of space, but the drawings, so courteously lent by 
Ansaldo’s, speak for themselves. 

The 3in. 50-calibre quick-firing gun is elso of the 
built-up type, and is composed of a liner reinforced 
by hoops for about two-thirds of its length—see 
Fig. 45and page xiv. The breech mechanism is on the 
cylindrical screw principle with interrupted threads. 
The pedestal is made a cast steel cone, having on 
the top the gear ring for training the gun. At the 
bottom of the pivot is a ball bearing. The aiming 
mechanism is to the left of the cradle, and is com- 
posed of the ordinary sight, of the sight with “ Ross ” 
finder, and of the usual range and deviation mechan- 
isms. It has electric lighting for night work. 

The practical way in which the railway system 
is organised throughout the whole extablishment 
is particularly noticeable in the gun factory. The 
offices of the representatives of the various Govern- 
ments who have orders running with the firm are 
situated in this department, for which a special 
autonomous management has been created. To the 
vice-director, Ing. Camillo Manzitti, I take this 
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Their consumption is 0-35 watt per candle, inelyg; 
the energy consumed in the different resist Uding 
The use of incandescent and metallic filament am 
is limited to the smaller shops. Each tool mie " 
separate switch for use with a portable electric on a 
5 * Hamp 


CHAPTER II.—CORNIGLIANO LIGURE 


(1) The Laberatories.—The suburb of Corr 


P : : Ligli 
Ligure lies by the Polecevera River, about «. ano 


®& mile 


PLAN 


ing and retubing 


i. a 

















Heating stovg For small f 





————__ -_____—._ 


ae 
dal Pit 


ee 





\N 








Air Heating 
Furnace. 








ed 






































-Chimney, 








Heating Stove 


Drain Pipe 





darena by two three- 
phase armoured cables 
buried ata minimum of | m. 
These are led to a cabin 
where a part of the current 
is again stepped down by 
two static transformers of 
350 kilovolt-ampéres each 
to 220 volts for the artil- 
lery works and _ small 
lathe shops. Another part 
is transformed in the old 
steam central station into 
continuous current at 220 
volts, with neutral wire at 
110 volts, and is trans- 
mitted to the switchboard, 
and thence to the various 
sections of the works. The 
continuous current is for 
the machine tools, driven by 
motor and having electric 
speed variation. A third 
cabin steps the 12,000-volt 
current down to 220 volts, and distributes it in 
alternating current. There isalso a fourth transformer 
of 350 kilovolt-ampéres in the locomotive erecting 
shop near the air compressor motor. 

The open spaces and shops are lit with arc lamps. 
In the shops they are hung on parallel wires and in 
triangles at 66ft. (20m.) one from another. They 
are of the enclosed type, of about 1400 candle-power, 
and burn for 100 hours with one pair of carbons. 
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Fig. 43—SHRINKING PIT FOR BIG GUNS 


| north of Sampierdarena. Here it was that, in 1898, 
| Ansaldos first built their steel works, for Cornigliano 
| offered a great advantage, the possession of that rare 
| article of commerce in these parts, a little open space. 
| The visitor on entering is usually conducted to the 
‘huge shop where are the foundries, the presses, 
|and the hammers. We, however, may be per- 
mitted to cross through it without stopping and 
first visit the research laboratory—see Figs. 46, 
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7, and 49. To describe at length this im- | 
¥ rtant factor of Ansaldos success would be far 
. ond the limits we have laid down for ourselves. 
y refore reluctantly obliged to summarise. | 


We are the : 
It may be said that each room in the house represents 
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a separate process, and each is furnished with the 
newest implements. ‘There are twenty Corleis appara- 
tus for the determination of carbon, there are 
electric furnaces, there are Nolly and Wiborg appli- 
ances, there is a whole series of Eggertz tubes. For 


serves for the determination of the qualities of oils 
for cylinders and turbines, the viscosity of the latter 


being tested at 
Cent.) from 68 deg. to 302 deg. Fah. (20 deg. to 150 


deg. Cent.). 






Fig. 44—DETAILS OF RUNNING-OUT GEAR, BREECH MECHANISM, 


tion of specific electric resistance, a Picou perme- 
ameter for establishing magnetic permeability, and an 
apparatus of Saladin Le Chatelier, with Broniewski 
modifications, connected with an electric furnace 
for the precise determination of the critical points of 


rises of 18 deg. Fah. (10 deg 


Another appliance gives the densities 
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at different temperatures, and so establishes a rule ; various steels in the various conditions of working. 
for reckoning the capacity cf tanks on warships. | This instrument gives an exact account of the critical 

The micro-photographic department is furnished | temperatures. The entirely new scientific basis 
with a Koritska microscope arranged for the direct | on which the application is founded has formed the 


illumination of opaque objects. Another instrument | subject of several publications. 
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the determination of sulphur the Rollet-Campredon 
apparatus is used, modified according to the experience 
of the laboratory. For the taking off of the gas 
from the producers with a view to analysis the 
Gerick vacuum pump is adopted ; another room is 


Fig. 45—-LONGITUDINAL SECTION OF 3-INCH GUN 


expressly constructed by Reichert, of Vienna, serves 
for the observation and photography of the micro- 
structure of metals. This latter takes pieces of 


comparatively great weight and size, and affords the 
It is therefore 


view of a large section of the structure. 








Fig. 46—CORLEIS APPARATUS FOR ESTIMATING CARBON 


furnished with the appliances for electrolysis. A Ber- 
thelot calorimetric bomb, as improved by Kroecker, 
is used for testing calorific value and analysing the 
gases derived from the combustion of liquid fuels ; 
for analyses of coal and for comparative analyses 
'hompson’s calorimeter is preferred. An Engler 
viscosity meter, with oil bath for high temperatures, 





noteworthy instruments for 


Among the many 
the mechanical tests is a 100-ton autographic 
hydraulic machine, made by Amsler, of Schaff- 


hausen, for tension, compression, bending, shearing, 
and Brineli’s ball tests. There is also a Charpy 








useful for the observation of parts of projectiles, 
armour, and similar unwieldy objects. The revolving 
mechanism with which it is fitted permits of the 
immediate change of the object glasses and the varia- 
tion of the enlargements from 30 to 3000 diameters. 
For the physical tests the laboratory is provided 
with a Thompson’s double bridge for the determina- 


Fig. 47—-MECHANICAL TESTING APPARATUS 
pendulum with a 1.96 cwt. (100 kilos.) tup, and a 
Guillery rotative hammer, also for impact tests, by 
Cail, of 3.93 cwt. (200 kilos.). A Marten’s extenso- 
meter, made by Amsler, gauges the elongation of the 
test pieces up to the tenth of a thousandth of a milli- 
metre, anda Brinell machine determines the depth of 
the ball impression in hundredths of a millimetre. 
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This latter method of testing has been brought to 


eat perfection at Ansaldo’s. They have, in fact, 
e structed a portable apparatus—see Fig. 50—with 
ore they get results near enough to enable them 
<2 a if the piece should be treated afresh or if 
: jrould be re-tested with other machines, 


There 


whic 


alternating test machine, which acts longitudinally. 


The most important office of the laboratory is to | 
control the working of the steel foundry and of the | 


This control begins with the 


is also a rotating fatigue test machine, | 
h tests two pieces at a time, and a hammer | 


light requirements, constitute, nevertheless, an im- 
portant factor on account of the varied nature and 
| good quality of their products. For several articles— 
among others turbine blades and brass strip—there 
/is no one in Italy who can equal Ansaldos ; 
|in propellers for ships, from the super-Dreadnought 
downwards, they enjoy an uncontested monopoly. 
The works occupy themselves with copper and its 
numerous alloys, as well as with bronze, brass, zinc, 
pewter, and aluminium, but their care is especially 
devoted to the infinite forms of that Proteus-like 
composition based on the formula Cn +- Zn + Fe, 





armour plate section, 
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charging of the furnaces, and continues during tapping 
and subsequently. A test-piece from each of the 
tappings of ordinary steel given by the acid and basic 
furnaces is sent to the chemists, and the verdict is 
pronounced within the day as to the nickel, chromium, 
carbon, manganese, silicon, phosphorus, and sulphur 
contained in it. In the case of guns and armour plate 
the test-pieces are sent for every phase of the tapping 
operation, and trials are made by methods allowing 
of the greatest rapidity, which enable the engineers 
to keep pace with the gradual development of the 


process, 











Pig. 42—ELECTRIC FURNACES 


the analysis in this case also is contemporaneous with 
the tapping itself. In short, the chemist’s life at 
Ansaldo’s is certainly no sinecure. 

(2) The Delta Metal Works.—The Delta Metal 
Works—see Figs. 51 to 54, page xvi.—represent 
the first acquisition made in Cornigliano Ligure, 
since they were bought up from the Societa 
Italiana Delta in 1894, four years before the 
purchase of the land for the first steel foundry marked 
the growing energy and prosperity of the firm. Since 
then they have been enlarged, and, though not on 
the same high level of excellence as the other estab- 
lishments from the modern standpoint of space and 
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Fig. 48—THE STEEL WORKS AT CORNIGLIANO LIGURE 


which goes under the name of Delta metal. 
establishment possesses a pattern shop with plant 


for wood working, and a foundry divided into two sec- | 
| the firm makes generators, motors, rheostats, cranes, 


tions, onefor small and one for large work. The forge 


shop for the treatment by the cold and hot processes | 


of the various compositions, is fitted with furnaces, 
breakers, and hammers of various forms and dimen- 
sions. There is also a mechanical section, with its 
usual accompaniment of drills, planes, and milling 
machines, a separate department for the casting, 
machining, and finishing of propellers, and another for 


Basic and acid slag are also examined, and drawing wire with diameters which range from 33in. | 


(1 em.) to the ,},in. (one-tenth of a millimetre). 
The rolling mills are divided into those for sheet and 
those for sections and bars. There is a modern 


machine here of special type for the working of strips 


and bands. 

The most important department in this establish- 
ment is, however, undoubtedly that of the presses 
for the extruding by hydraulic power under the 
‘** Dick” process of bars, sections, and angles of a 
great variety of shapes. 
patterns are now in commerce, and are used as mould- 
ings for carriages, frames, and furniture. Other 
specialities are packing pieces and bars for turbine 
blades, some of which latter do credit to the firm by 
the fineness and depth of the taper edge and the 
absolute soundness of the metal. Segments for 


commutators of dynamos and motors, which are | 


worked to the one-thousandth of a millimetre, are 


also made, and for the classifying of them special | 


steel gauges are kept. The “ Dick’ press, which also 
makes round bars not under fin. (6 mm.) diameter, 
turns yearly out of Ansaldo’s works at Cornigliano 
finished products of various sections to the amount 
of 1500 tons. 

(3) Electrical Manufacturing Department.—The 
electrical works were started in 1900 on a most 
| modest scale. They were not intended for indepen- 
dent commercial transactions, but merely as an aux- 


| 
contrivances, which were then beginning to be intro- 
duced on board the ships being built or fitted out by 
the firm. Such contrivances were at that time 
practically limited to bells and lighting, but the 


Over five hundred of these | 


iliary workshop to fit and erect the various electrical | 


rapid progress of the new science soon rendered it 
necessarv to keep pace with or, better still, to precede 
the movement. Enlargements were therefore begun 
in the little workshop in 1907, and followed each other 
every two years until the establishment became 
what it is at present, a complete electrical manu- 
factory which designs and builds machines of every 
description, covers 20,000 square feet (1860 square 


' metres) and employs over 500 workmen—see Figs. 55 


and 56. 
It would have been interesting to give designs of 
some of the principal machines made. but as yet 
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The | originality has shown itself almost entirely within the 
| sacred precincts of a battleship. The commercial 


side appears to have been less deeply studied, though 


and winches, and fits out complete central stations. 
| There is nothing, however, remarkable about these 
| familiar objects, and particulars would therefore be 
| superfluous ; while in the case of naval appliances 
| @ general description—which must inevitably assume 
| more or less the uninviting form of a catalogue—is all 
| that can be given. 

The machines which especially attract attention 
| are those connected with steering gear—Figs. 57 and 58 








Fig. 50—PORTABLE HARDNESS TESTER 


| —and artillery. in these sections Ansaldo’s may be 
| said to be not only in the first line, but pioneers 
| besides. By dint of continual improvements they 
| have been able to obtain excellent results at very 
low speeds in the revolving of turrets, the motion 
| being uniform and perfectly under centro]. The turrets 
|of the Dante Alighieri, which have electrical plant 
merely as a stand-by, possess a ratio between maxi- 
mum and minimum speed of turning of 1 to 300, 
and the same on the elevation of the gun. In the 
|new ships the ratios of 1 to 400 will be reached. 
The Regina Elena’s turrets, after eight years’ con- 
tinuous service without a breakage, work with the 
same smoothness as at first. 
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The electric gear of the rudder of the Dante was | 

a complete novelty. The trials took place during 
a prolonged voyage and in rough weather; yet the 
maximum error found was only the tenth of a degree. 
On the later-built ship, the Guilio Cesare, an improve- 
ment was made. The gear is operated by electricity, 


steam, or hand, and acts both on the rudder and on 
the auxiliary rudder too, if the latter be required for 
The helmsman, by turning the 


a brisk evolution. 





Fig. 5I—PLATE ROLLS AT THE DELTA 








Fig. 53—THE FOUNDRY AT THE DELTA 


two wheels together in the same direction, obtains on 
the helm a steering effect which is the sum of the 
effects of the two methods. The electric gear, placed 
on the starboard side, consists of a rotary transformer 
of 110 volts, 1600 ampéres, and 450 revolutions, 
which transmits a current of 1400 ampéres at 105 volts 
to the motor. It can also act independently in case 
of damage. The steersman on the bridge sets the 
helm to the number of degrees ordered, the motor 
comes into action, and the number of degrees indicated 
is instantly registered by a controller, which shows 





Fig. 55—ELECTRIC MOTOR DEPARTMENT 


that the helmsman has understood the command. 
The motor in the meanwhile moves the rudder. till | 
the number of degrees of turning has been completed, 
when an automatic brake puts a stop to its action. 
The steam gear on the port side is of the Forester 
type, while the hand apparatus acts by means of a 
fourfold reduction gear on the principal shaft. An 
analogous arrangement—see Fig. 58—on submersibles 
allows of the change from the electric to the hand gear 
without any sort of interruption in the manceuvre, 





and has been adopted by the Italian and German 
Admiralties. 

Long-distance control on board ship, with the con- 
sequent command from the bridge of the turbines or 
the engines, is the subject which is at present engaging 
the attentions of the firm. The first trials have been 
completely successful. Systems for the training of 
guns from a distance so as to enable the “ director ” 
to do the aiming and firing himself are also being 


WORKS 


WORKS 


investigated. The first step made by Ansaldo’s 
towards the solution of the problem of long-distance 
control was represented by their ship-telegraphs, 
which work with absolute precision. 

The above are some of the most important electric 
appliances as yet designed by the firm; to continue 
would be merely to enter upon a list of every object 
on board a modern ship to which electricity has as 
yet been applied. 

(4) The Iron Foundry.—The iron foundry- 
A, Fig. 48—forms one of the extremities of the steel 


see 








works, has a covered area of 64,583 square feet 
(6000 square metres), and consists of three bays 
furnished with electric travelling cranes running on 
lines which are a prolongation of those of its big 
neighbour. Big it may called without exaggeration, 
for the total length of the new building is no less than 
1600ft. (487m.). The shops are made as a con- 
tinuation one of another for the purposes of rational 
division of labour and economic production. Celerity 
in handling is also furthered by the practical arrange- 





ment of the cranes. There are five of these jn th 
. « *¢ 
three bays, ranging from 30 to 10 tons lifting powe 


and they are so placed that they can be used to hel 
one another. There is no spot in the section which 
their hooks cannot reach. There are also electric 


jib cranes fixed to the columns and made detachable 
so as to be easily transported from one 
another as there is need of them. 

At the end of the central sheds are four 


column to 


Cupolas, 





Fig. 52—-ROLLING MILL AT THE DELTA WORKS 





Fig. 544—DICK EXTRUDING MACHINE 


coupled two and two, of an hourly capacity ranging 
from 3 tons to 20 tons. The 20-ton cupola has a 
receiver for 15 tons, while a centrifugal high-speed 
fan driven by an electric motor gives the blast. The 
furnace by its side of 8 tons capacity, and with similar 
system of draught, has a receiver for 7 tons. The 
throats of these two double cupolas are on a level with 
the ground, so that the charging can be done from the 
same platform. A vertical electric lift raises the iron 
and coke. The two furnaces work together or 
separately, and can prepare enough molten iron for 





Fig. 56—MACHINE SHOP—ELECTRIC DEPARTMENT 


the heaviest cast. The casting pit is of reinforced 
concrete with a capacity of 17,657 cubic feet (500 
cubic metres). 

The medium casts are made in the two eastern 
spans, where there are two cupolas of 3 tons and 5 tons 
capacity, with their throats on the same level and 
with forced draught produced by rotary fans. The 
casting pit in this case measures 3531 cubic feet 
(100 cubic metres). 

Two other cupolas, each of 2 tons capacity per hour, 
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are to be seen in the west bay. 
t 


be 
shaft | 
on the 

furnaces. 


dried in separate stoves, of which there is a group of 
different sizes in the east bay, placed opposite 
) stove of large capacity. 


three 
a fourtl 


They have one fan 
tween them, & vertical electric lift, and one chimney 
iaving its origin in a spark chamber constructed 
charging platform, which unites the two 

The moulding boxes and large cores are 


This latter is in the 


In the case of locomotive cylinders the formula is 
C 3.5, Si 1.15, Mn 0.87, P 0.30, S 0.028, and the 
tensile strength is 31,291 lb. per square inch (22 kilos. 
per square millimetre). The annual production of 
iron castings in this section is calculated at 5000 tons. 

(5) The Steel Foundry.—The steel foundry, built, 
as has been already said, in 1898, began its work 
immediately by making all the steel castings necessary 


| 8-ton casts. Their status, however, may be said to 


| have diminished since the birth of their three younger 
| but much larger brethren—two 50-ton furnaces and 
| one of 90 tons. 

The new steel foundry—see B Fig. 48, Figs. 59, 
| 60, 61, 62—forms part of the same huge work- 
shop already spoken of, 1600ft. (487 m.) long. 
The “ casting” 


section employs over 200 hands. 











Fig. 57—STEERING GEAR FOR A BATTLESHIP 


west slied, and they are all linked up by two lines 
running across the foundry. Any of the travelling 
cranes in the various bays can therefore be used for 
carrying the moulding boxes or the cores to the stoves 
most fitted for their size. 

The moulding sands are prepared by an automatic 
apparatus of the newest type, which unites in itself 
the various machines for the treatment of the new and 





Pig. 59—REGENERATOR UNDER CONSTRUCTION 











for the battleship Regina Margherita. The com- 
plicated nature of some of these parts and the quality 
of the work produced told their own story, and 
Ansaldo’s took at once a first place among Italian 
steel works. 


The area occupied was then only about 32,292 | 
It is now nearly | 


square feet (3000 square metres) 
double that size, or, to be exact, 55,972 square feet 


> 


22 5 B= 
QD=4R=4 hs 











Fig. 53—STEERING GEAR FOR A SUBMERSIBLE 


There are the usual drying stoves, a shop for 
the preparation of sand, the hand and pneumatic 
fettling shops, and the emery grinding depart- 
ment. Castings are sent out either rough, half- 
machined or finished. A small quantity of ingots 
is also produced by this section. The annual average 
production of castings is about 7000 tons, ranging 
in size from the smallest to the very heaviest known. 




















Fig. 61—50-TON SIEMENS-MARTIN FURNACE Fig. 


used sand, the grinding, sifting, mixing, &c. The 
fettling of the castings is done with pneumatic tools, 
all of which are supplied by a central compressor. 

Che usual composition of the iron for ordinary | 
castings may be roughly stated to be Eglinton and 
scrap. This latter, when used for turbine cases, is 
carefully selected. The recipe adopted for Diesel | 
cylinders has already been given under that heading. 


(5200 square metres). A basic Siemens-Martin furnace | 
served for the melting of the steel. There was also a | 
| Krupp crucible oven. But this latter was taken away 


later on, and was substituted by a second Siemens- 


| Martin furnace, identical with the first. The nominal | 


capacity of each of these furnaces is 6 tons, and the 
output 24 tons of steel in the twenty-four hours ; 
but in reality they have often been called upon for 





Fig. 60—GIROD ELECTRIC FURNACE 





62—FURNACE CHARGING MACHINE 


For these latter, however, use is made of the new 
Siemens-Martin furnaces —C Fig. 48. These are 
three in number, two being of 50 tons capacity 
and one of 90 tons— see Supplement. They 
are easily able to turn out between 800 and 900 
great ingots yearly, and, calculating on a basis 


| of 300 working days, the shop can account among 


its other assets, for providing the material for 
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an annual production of 15,000 tons of armour 
plate completely finished. The furnaces are of 
normal type, with regenerators, and are charged 
by a Wellman automatic electric charging machine, 
taking 3 tons at a load. They are fed by a battery of 
eight gas producers—see Fig. 63—placed in series 
with those used for the thermal treatment furnaces in 
such a way that they can all be served by the entire 
number of travelling cranes in the bay. The collectors 
of the single batteries of gas producers are also 
arranged so that each of the batteries can be isolated 
from the others, and can be made to supply one or 
more of the groups of furnaces. This system, by 
conferring great elasticity on the plant, increases 
its efficacy and entails other advantages of safety 
and continuity of working in all the furnaces. The 
same provident thought characterises the arrange- 
ment of the coal transporters, each of which is made 
to serve all the coal depéts and all the producers. 

By the side of the Siemens-Martin furnaces is a 
room where the various phases of the melting opera- 
tions are checked on the spot, the doses prescribed, 
and some of the mechanical tests applied. Parallel 
with this is the open space for the preparation of 
the charges. These are brought from the depéts of 
raw material, which are linked up with the State 
Railways, and after having been dealt with by the 
breakers and shears are carried by a travelling crane 
up to the charger of the furnaces. There are three 
casting pits, one for small ingots, another for those 
up to 50 tons, and a third for ingots of 120 tons 
and over. Situated above this latter there is an 


— 6000 


ee 


ment. They can all be heated to any temperature, | steam blower as a stand-by against emergencie 
and can therefore be used indifferently for reheating,| The 10,000-ton forging and shaping press stands 
annealing, tempering, or cementation. For the|in the same bay. It is similar to the one already 
forging of large pieces there are three hydraulic | described, with the exception of the cross bar, designed 
presses of 1200 tons, 6000 tons, and 10,000 tons, | for plate bending, and the fact of its possessing two 
while a fourth of 15,000 tons is for bending operations. | compression cylinders working at 8530 lb. per Square 
The 6000 and 10,000-ton presses have complete and | inch (580 atm.). The steam compressor is therefore 
rapidly interchangeable gear so as to enable them to | the double of what it is in the 6000-ton press. 
forge, bend, or correct. | The 15,000-ton bending press is in the opposite 
The 6000-ton press has a movable crosshead with | bay. It has two hydraulic cylinders placed in the 
6ft. 6in. (2 m.) stroke, thus allowing the welding on the | bottom part and a special arrangement for the removal 
mandril of large gun hoops, &c. The lateral with- | of the anvil. A hydraulic plant with long-distance 
drawal of the anvil is effected hydraulically, the | control by means of water with a pressure of 735 lb 
ingot is handled by longitudinal arms, and a vertical | per square inch (50 atm.) is provided for the secondary 
hydraulic cylinder at the side of the press gives the | movements of handling the plates. In the drawing 
rotary movement. Two roller tables, inclined towards | of the 15,000-ton press—see Supplement—the func. 
the anvil and served by travelling cranes of 80 and | tions of the parts are as follows :— 
120 tons lifting power, are for the forging of armour | (1) Lifting cylinder ot intensifier. (2) Main steam 
plate. This is pushed under the hammer by two | cylinder of intensifier, diameter 47}in. (1200 mm.) 
horizontal hydraulic rams, while the horizontal | stroke 63in. (1600 mm.), steam pressure 176.5 Ib. 
rotation is imparted by resting the plate on the head | per square inch (12 atm.), water pressure 9294 |), 
of a hydraulic cylinder with vertical axis round which | per square inch (632 atm.). (3) Hydraulic pressure 


the said cylinder rotates. This cylinder is placed 


on the lowering of the roller table. The hydraulic 
pressure is 1470 Ib. to the square inch (100 atm.) and 
the water is drawn from a station near the press, 
furnished with a triple electric-driven 100 horse-power 
reciprocating pump, whose regular working is ensured 
by a 176-gallon (800 litres) accumulator with a 
16ft. 5in. (5 m.) stroke, and charged with cast iron 





plates of about 110 tons weight. The high-pressure 
linder communicates with 
a vertical steam compres- 
sor composed of an up- 
per steam cylinder of 
about 6ft. 6in. (2_m.) dia- 
meter, with plungers in a 
hydraulic cylinder placed 
in the same line and under- 
neath in a pit. The water 
is thus pressed to 8529 lb. 
to the square inch (580 
atm.) and the distributors 
allow of successive strokes, 
variable up to 7-8in. 
(200 mm.) being  trans- 
mitted to the crosshead. 














between the two roller tables, and has its head free | 


| cylinder of intensifier, pressure 9294 Ib. per square 
inch (632 atm.). (4) High-pressure water pipe. (5) 
|and (7) Hydraulic cylinders. (6) Ram head with 
| spherical seating. (8) Pipes to balancing cylinders 
| of crosshead. (9) Motor operating lifting gear of 
|erosshead. (10) Cross head. (11) Rotating nuts for 
| raising crosshead. (12) Main columns. (13) Balane- 
_ ing cylinders of crosshead. 
| The section “hammers and presses’’ includes, 
| besides others, an 8-ton steam hammer served by a 
| small gas furnace—a self-contained plant with gas 
| producers. Finally, there is a large 100 horse-power 
| air compressor working at 103 lb. to the square inch 
(7 atm.) and connected with the system of piping in 
| the workshop which drives the pneumatic hammers 
| for the fettling of the armour plate. 

The presses, it will be gathered from these brief 
| notes, represent one of the most remarkable features 
in these remarkable works. Some of these furnaces and 
presses are illustrated by the reproductions of 
photographs—Figs. 64, 65, 66, and 67, and on 
page xxiv., and by drawings given as a Sup- 
plement. 

(7) The Roughing Shop.—In passing through the 
various sections of the steel works at Cornigliano, 
as we have passed through them, the visitor has 
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Fig. 63—STEIN GAS PRODUCERS 





appliance for the placing of the casting ladles of a| This system, however—for metallurgical reasons— | assisted at the gradual development of a gun or plate 


like size. This plant enables the casting to be made 
simultaneously from two ladles fed by two or more 
furnaces, an arrangement which renders possible the 
casting of the largest ingots. 

A Girod electric furnace—Fig. 60—is to be seen just 
opposite. It has a normal capacity of 4 to 6 tons, and is 
fed by a three-phase current of 50 periods at a tension 
of 80 volts. A casting pit for small and medium 
castings, projectiles and tools adjoins it. The office 
in the space adjacent contains a frequency transformer 
of 340 kilovolt-ampéres, of the Jacoviello type, for 
the combating of “ piping” and phenomena of 
liquation in the solidifying ingot. The central bay 
of the steel works is served by travelling cranes of 
50, 60, 80, 120 and 200 tons lifting power. The 60-ton 
machine is furnished with hooks of 10 and 15 tons 
for rapid movements. Owing to the immense size 
of this shop, it is impossible to give a general drawing 
which would be of any value, but the plan and views 
may give some impression of its dimensions. 

(6) Hammers and Presses.—Passing from the steel 
works we come to another section of the vast building 
—D, Fig. 48. It is made up of four bays, 
492ft. (150 m.) long and 59ft. (18 m.) broad, and is 
the immediate continuation of the “hall of the 
furnaces,’’ from which we have just come. 

The central bay, 65ft. (20 m.) high, is occupied by 
the great presses and their furnaces. The adjacent 
spaces are occupied by other furnaces, smaller presses, 
hammers, and boilers belonging to the department. 
The ingots are carried from the steel works by the 
cranes already mentioned up to the gas furnaces, of 
which there are ten, with fixed and movable bottoms. 
Each of these has a capacity about three times what 
has been the rule as yet for similar purposes, and all are 
fitted with motors for the rapid opening of the doors 
and also for removing the bottom for thermal treat- 


is hardly ever used. The steam is generated by a 
central battery of Steinmuller water-tube boilers 
and liquid fuel Ansaldo boilers, as being the most 
adapted to irregular and sudden demands. These 
boilers can all work independently and are linked 
up in parallel, thus forming a central station capable 
of producing about 48,502 ib. (22,000 kilos.) of steam, 
or 57,320 1b. (26,000 kilos.) under forced draught 
per hour. The feed water is pumped up from the 
subsoil to a water tower and filtered. A noteworthy 
particular is the low pressure—44 Ib. to 59 lb. per 
square inch (3 to 4 atm.)—at which the high-pressure 
cylinder fills with water before the tup comes into 
contact with the piece. This arrangement results in 
a considerable gain in efficiency. 

The ingots are heated in two large gas furnaces 
with bottoms of 29ft. 6in. by 13ft. lin. and 16ft. 5in. 
by 9ft. 10in. (9m. by 4m. and 5m. by 3m.) dimen- 
sions moving on ball-race truck. The doors 
are 9ft. 10in. (3m.) and 8ft. 2in. (2:50m.) high 
respectively. The furnaces are on the return flame 
regenerating principle, with regenerators placed 
immediately under the furnaces, and each one is 
made to be able to serve any of the presses. One 
furnace, however, with movable bottom of 42ft. Tin. 
by 13ft. lin. (13m. by 4m.) is without regenerator, 
and serves for the reheating of armour plate at a low 
temperature for the 10,000-ton and 15,000-ton presses. 
The flame, in heating, is made to follow the line of the 
furnace roof up to the opposite wall of the furnace, 
so as not to strike directly on the pieces. 

The generators are linked to each other by overhead 
and underground conduits, so that the continual 
production of the gas necessary is ensured in any case 
of cleaning or repairs. They are of the air blast type 
with central and circumferential inlets and a water 
tank underneath. Each generator is fitted with a 





of armour. He has seen the English, Swedish, or 

Elban iron melted. He has observed the adding 
of the scrap, the dosing with nickel and chromium, 
and, finally, the tapping. At the long process of 
cooling in the ingot mould, however, the honour of 
his absence has been courteously requested, since it 
is one of the subjects on which the firm prefers to 
withhold details till further experience over a wider 
variety of products confirms the good results which 
are stated to have been lately obtained by Professore 
Federico Giolitti, the director. For the present it 
can only be said that the system followed is that of 
controlling the rate of cooling by means of electric 
currents induced in the mass of metal under the action 
of coils carrying an alternating current of very high 
frequency. The ingot, having cooled, has been lifted 
from the mould by the 200-ton crane—if it be an ingot 
for a 15in. gun—and has been trimmed, reheated, and 
forged. It will now be bored and rough-turned on 
the lathe at Cornigliano. The annealing operation 
will come next, and afterwards the tempering by 
reheating to 750 deg. Cent., then plunging rapidly 
into the oil bath at 18 deg. Cent., and leaving 
it to cool. Another annealing process then follows 
at 480 deg. Cent., and the part is allowed to cool in 
the furnace, after which samples are taken of its metal. 
Should these prove satisfactory, it is ready to be 
finished at Sampierdarena. 

“In the case of armour plate of ordinary thickness 
two or more forgings are usually necessary, and are 
naturally preceded by reheatings. The former opera- 
tion occupies 1} hours, and the latter from 8 to 10 
hours. The plate has now assumed its rough shape. 
a margin of fin. to 2in. (20 mm. to 50 mm.) being 
left for planing, according as to whether it is to be 
curved or straight. It is then trimmed by the oxy- 
acetylene flame. The apparatus in the roughing 
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department can cut lengths of 23ft. (7m.) to a depth 
of 15}in. (400 mm.) at a speed varying according to 
the percentage of carbon, but which is normally 2in. 
(50 mm.) per minute. After this, and before going 
through the thermal treatment, the plate is rough 
machined and bent. 

The roughing shops—see Fig. 48, G, H, I, and Figs. 
70 and 71, p. xxii.—are built parallel to the section for 
thermal treatment, and consist at present of six bays, 
each 492ft. long by 79ft. broad (150 m. by 24 m.), and 
covering a total area of 74,271 square feet (6900 square 
metres). The plant contained in this shop is, as 
indeed all through Ansaldo’s works, of a potency 
superior to that necessary for the requirements of 
to-day. It is as complete and effective for high out- 
put as any existing in Europe. 

The first bay (G) is given up to six planers for 
armour plate, with tables 14.7ft. (4.50 m.) between 
the columns. The height to the cross-slide is 6. 5ft. 
(2 m.), and the stroke 26.2ft. (8m.). Each of these 
planing machines has five tool carriers, and can take 
a plate of the largest dimensions known. 

The next section (H) contains three pit planers, 


oil engine plant is now being constructed of 1500 to 
1600 horse-power. 

The system of railway lines, as well as the cranes, 
are both admirably devised. 

(8) Thermal Treatment Department.—We have now 
arrived within the precincts of the sanctum sanctorum 
of Ansaldo’s new works. The space devoted to the 
plant is an unusually large one, even for Cornigliano, 
where everything is on a liberal scale. The section 
consists in four great bays, 525ft. (160 m.) long, 
with a total breadth of about 300ft. (90 m.). The 
shop is a continuation of the last department, where 
are the hammers and presses. There is, in fact, 
no visible division between the two, and the facility 
of communication and interchange of cranes is of 
no slight advantage to rapid production. 

The most prominent part of the plant is a battery 
of eight gas furnaces—see drawing on page xxi.—with 
movable bottoms, 42ft. Tin. by 13ft. lin. (13m. by 
4m.), for tempering and hardening. Of these, four 
are on the continuous regenerator system, two on the 
reversing regenerator principle, and the remaining two 
are non-regenerative. All have electric mechanism for 











Fig. 68—TEMPERING FURNACE AND OIL WELL 





A jet-cooling plant—Fig. 72 page xxii. modified 
by Ansaldos’ to suit their requirements, and having 
a movable trolley with working surface of 26 . Qt 
by 13.1ft. (8m. by 4 m.), is placed near the furnaces 
The plate to be tempered is introduced horizontally 
between two groups of perforated pipes, which play 
water on to the upper and lower surfaces at a high 
pressure variable within wide limits. A battery of 
four centrifugal pumps, direct coupled to 2000 horse. 
power electric motors, draw the water from a reservoir 
of 70,629 cubic feet (2000 cubic metres) and send 
it into the piping, which also conducts it back again 
to the place whence it came when it has finished 
its duties of tempering the plate. There is therefore 
but little waste. 

At the head of the shop is a vertical gas furnace 

see Figs. 68 and 69—72ft. (22m.) high, and an 
oil well, 82ft. (25m.) deep, served by a travelling 
crane 98ft. (30m.) high, driven by electricity, and 
lifting 45 tons. With this plant the longest tubes 
of 12in. (305 mm.) or 15in. (381 mm.) guns can be 
heated and plunged in oil. 

The process used in the Ansaldo steel works for 
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Fig. 69—GUN TEMPERING FURNACE 


32.8ft. (10 m.) long, and with a movable cross-slide | the opening of the doors and for pulling the trolley in | the making of armour plate is held to be the most 


15.7ft. (4.80 m.) broad, and 32.8ft. (10 m.) stroke, 
for the machining of plates, however bent they be. 
The pit is 13ft. (4m.) deep, and is provided with 
powerful chucks and clamps for holding down and 
adjusting the position of the bent plates. There are 
also two lathes of 82ft. (25 m.) effective length between 
centres, double boring machines of 105ft. (32 m.) 
and 144ft. (44 m.) long for the machining of the inner 
tubes of guns, a battery of universal milling machines, 
a series of universal vertical drills for drilling and 
tapping holes up to 4?in. (120 mm.), a circular saw 
of 6.5ft. (2m.) diameter, and 19.6ft. (6 m.) stroke, 
the oxy-acetylene apparatus already mentioned, and 
a series of powerful grinders. 

In the last section (I) are the less heavy tools and 
those for the roughing of the smaller guns. 


Except in the case of the small tools, there is a | 


separate electric motor for each machine. The 
energy utilised is 4400 horse-power, and it is dis- 
tributed in three-phase alternating or in continuous 
current, according as to whether the motors have a 
constant number of revolutions or a variable number 
and automatic reversing gear. A steam group of 
about 450 horse-power is always ready as a stand-by, 
and also a crude oil installation of 600 to 700 horse- 
power coupled to a three-phase alternator. A second 


|and out, and all are built so as to take the largest 
| sizes of armour plate likely to be made for some time 
|} to come. The trolleys can be drawn out through 
| the back as wellas through the front to facilitate the 
| operations of charging and discharging into and from 
| the furnace—see plan, page xxi. The bays where 
| the furnaces are charged and where they are unloaded 
| are both served by electric travelling cranes, specially 
| arranged for the rapid movements essential to the 
| tempering process. They can lift 80 tons, and have 
|a span of 59ft. (18m.). An overhead conduit of 
| 9ft. 8in. (3 m.) diameter puts them into communica- 


| tion with the underground conduit outside. Cut-off | 


| valves and chambers allow of the isolation of each 
| separate furnace and of the regulation of the gas 
| from the gas producers. 

Four other smaller gas furnaces, cf 2$ft. Gin. by 
| 13ft. lin. (9m. by 4m.) dimensions, serve for the 
| reheating and tempering of the armour plates, and 
are sufficient for the maximum production of the 
works given the remarkable rapidity of the hardening 
process. The carbonic acid necessary for this latter 
operation is distributed to the various ovens by 
piping, and is furnished by a central station in bottles 
| which contain it at a pressure of 1764 lb. per square 
inch. A large mill provides the granulated charcoal. 


sacred among the sacred mysteries, and its priests 
| are chosen for their capacity of expressive looks and 
| more expressive silence. Even the foreman’s cat is 
of a different mould to the less responsible cats of 
| the pig iron foundry. It has a self-contained air of 
| grim diffidence and answers, when addressed, only 
|in monosyllables. The fact is that the armour plate 
|making operation as practised here is, as far as we 
|can learn, essentially diverse in several respects 
| from the systems adopted by other makers. We are 
informed that differential tempering of every sort is 
| done away with, and the tenacity of the back part of the 
| armour is obtained by taking advantage of the marked 
| degree of thermal hysteresis which characterises the 
| steel used. It is therefore thought advisable to 
| withhold details, at any rate for the present. 
Generally speaking, it may be said that the ingots 
are rough machined and then completely forged 
under the press only. The plates, which are solid 
| and never compound, then undergo the cementation 
| process, which is similar in its broad lines to that 
already touched upon in the beginning of Chapter LI. 
This lasts between six and seven days, and is imme- 
| diately followed by the various phases of thermal 
| treatment. 

' The advantages claimed are those of rapidity in 
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nufacture, of the elimine tion of the various troubles 
sed by the use of differential tempering, and of 
tainty of obtaining a maximum and well- 
defined concentration of carbon _in the cemented 
tratum without risking general brittleness or surface 
ona Furthermore, there is the benefit of being 
chlo to cement the plates after the bending process, 
and of avoiding thereby the damage to the cemented 
surface which is almost inevitable when the curving 
takes place after hardening. 

During the various phases of cementation and 
thermal treatment the temperature of the furnaces 
js accurately controlled by electric and optical 
pyrometers, which are calibrated in their turn against 
standard pyrometers set by taking fixed points of 
fusion. The electric pyrometers are all coupled up 
to a central office. 

A rough idea of some of the results obteined by 


ma 
cau 
the cer 


Professore Federico Giolitti’s method may be formed 
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Fig. 74—-DOUBLE KNOT IN MILD STEEL 


from a glance at the following tables, in which two 
lots of test pieces taken from the same steel for guns— 
Ni 2 per cent.—are compared. The first have been 
treated by the ordinary process, the second by the 
new one of which we are speaking. The bending 
tests are precisely identical in both cases, and are 
said to represent “‘ the extreme limit possible for 
ordinary tempered and annealed steels.” The mechani- 
cal tests are made from pieces taken transversely 
from the tubes. 





TABLE A.—Ordinary Treatment. 


| | 
Diameter | Diameter |Resistance |Eiongation| 


tube, | tube, |per square) per cent. | Bending. 
internal, | external. | m/m. | | 

210 340 67-2 21 | Cracked 

210 340 66-7 21. '| ‘Slightly cracked 
350 500 69-5 14 | Broken 

350 500 67 15 | Broken 

280 435 68-8 19 | Cracked 

280 135 71 18 Cracked 

210 340 71-5 20 | Broken 

210 340 67-8 21 Cricked 

280 4135 66-5 21 Slightly cracked 
280 135 | (66-7 20 | Cracked 

280 135 | 69-3 18 Broken 

280 435 | 65-8 21 Slightly cracked 


TABLE B.—Special Treatment. 


j l 
: , : | : 
Diameter | Diameter /Resistance Elongation! 





tube, tube, [per square} per cent. Bending. 
internal. | external. | m/m. | | 

210 | 340 68-5 23 | Sound 

210 340 70-3 25 _ 

280 435 72-4 | 23 ia: 

280 435 76-1 22 ’ 

35 500 71-6 | 24 

359 500 73-7 | 21 

350 500 67-4 25 

350) 500 69-2 24 

280 435 73-7 22 

280 135 75-2 20 

280 435 74-2 21 : 

280 435 72-7 23 a 


With regard to steel castings, it is claimed that the 
drawbacks which render practically impossible their 
thermal treatment in the ordinary manner do not 
show themselves in this process, which imparts to 
them mechanical properties absolutely on a par 
with those of the best forged steels. 

It is, in short, to be hoped in the interests of 
science that Professore Federico Giolitti may gratify 
before long the expectation of his many admirers, 











Fig. 75—SINGLE KNOT IN MILD STEEL 


and may give to the world the results of his researches 
to mark a fresh era in metallurgy and to add new 
lustre to a name already famous in Italian modern 
history. 

(9) Projectiles—The making of projectiles is 
another subject which must be sketched on the 
widest lines, The process followed is that of M. Paul 
Girod. The steel ingots, obtained with the Girod 
electric furnace already mentioned, are heated to the 
right temperature for rough forging under the 1500- 
ton press, They are then reheated again, and finished 
with the 10-ton hammer, after which they are ready 
for the processes of rough machining, boring, temper- 
ing, finishing, tapping, re-tempering and _ polishing. 
The workshop where these operations take place is 
by the side of the department for the rough machining 
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of the gun parts, and is divided into two bays. The 
first measures 128ft. by 33ft. (39m. by 10 m.), and 
contains the necessary furnaces for case-hardening, 
together with the tanks for the first and the final 
temperings. In the second, 187ft. long by 32ft. 
broad (57m. by 10m.), are the machine tools for 
centering, turning, rectifying, making of the caps 
and putting on of the driving bands. The shops are 
served by travelling electric cranes of from 5 to 
10 tons lifting power, and of a specially rapid type. 

(10) Rolling Mills.—These are now in commission, 
and will be shortly set up on the plot of ground— 
see Fig. 48 O—parallel to the gas producers of the 
furnaces for the thermal treatment of armour plate. 
They are destined specially for the making of plates 
of from jin. to 4in. (20 mm. to 100 mm.) thick for 
locomotive and naval work. 


CHAPTER IV.—SESTRI PONENTE. 


(1) The Shipyard.—The Sestri Ponente shipyard 
—Fig. 76—as it is now, takes a high place as regards 
size, length of sea front, number and size of launching 
ways, and producing power of plant. It occupies 
an area of 1,033,337 square feet (96,000 square metres), 
of which 318,612 square feet (29,600 square metres) 
are covered by buildings, and may be roughly divided, 
for the sake of clearness, into the eastern and western 
sections. 

The eastern section, which is complete in itself, 
represents a modernised form of the old yard originally 
built by Giovanni Ansaldo, and, though provided 
with all the necessary plant for the construction of 
vessels even of considerable size, is used chiefly for 
torpedo boats. Enlargements, however, are now 
being undertaken, and further plant to the value of 
about £40,000 has been ordered. At present it has 
two blacksmiths’ shops of 40,903 square feet (3800 
square metres), and a third of 22,604 square feet 
(2100 square metres) kept at the disposal of Sampier- 
darena for the making and setting up of piping on 
board the ships under construction. There is also a 
building where the compressed air appliances for 
the pneumatic tools are housed, a cabinet makers’ 
shop of 13,562 square feet (1260 square metres), a 
shed of 28,524 square feet (2650 square metres) 
for building small torpedo boats under cover, two 
masonry slips of 492ft. and 426ft. in length (150 m. 
and 130m.), as well as the necessary open spaces 
and sheds for wood and the storing of ways, shores, 
submerged ways, and other such bulky paraphernalia 
required for the operation of launching. Special | 
mention should also be made of the appliance for 
the galvanising of sheets for the hulls, since it is one 
of the largest in the world. It consists in three tanks. 
The largest measures 28ft. by 4ft. 3in. (8.50m. by 
1.30 m.), and contains no less than 80 tons of zinc, 
for the melting of which there is a special coal furnace. 
Two smaller units for pickling and the necessary 
registering pyrometers complete the plant, which is 
enclosed in a shop of 5382 square feet (500 square 
metres), served by two electric cranes worked from a 
fixed cabin. 

The western, or new, section is also independent, 
and is given up to the building of large vessels. The 
platers’ shop, composed of three great bays, with 
an area of 69,965 square feet (6500 square metres), 
contains a machine for bending plates up to 2in. 
(50 mm.), two edge planers for thick plates, a complete 
hydraulic plant with presses for stamping manholes, 
a compressed air apparatus of 500 horse-power for 
the working of the pneumatic tools, shears with a cut 
6ft. 6in. long (2 m.) for plates of various thicknesses, 
a great flanging machine, a press for bending keel 
plates, two heating furnaces, and an infinity of other 
implements. 

This shop serves four large slips in masonry for 
the building of vessels of 984ft., 820ft. and 656ft. 
long—two slips—(300 m., 250m. and 200 m.), which 
for want of space have been carried over the Genoa-— 
Ventimiglia line on bridges of iron and armoured 
concrete. They are called, from the names of some 
of the principal ships laid down on them, the 
‘“* Bersagliere,’ the ‘ Giulio Cesare’’—ex ‘‘ Lom- 
bardia’’—and the ‘ Garibaldi’’ slips respectively, 
the first-named being the largest and capable of still 
further prolongation by another 164ft. (50m.), or 
to a total length of 1148ft. (350m.). Two other 
permanent slipways are at the disposal of smaller 
craft, and ten temporary wooden ones can also be 
set up. 

Three electric shipbuilding slewing tower cranes 
are at the service of each of the principal slipways. 
They vary in heights from 96ft. 5in. to 197ft. and 
262ft. (29.40m. to 60m. and 80m.), and have a 
radius of 115ft. (35m.), with a lifting power of 6 tons. 
They were designed and built by the firm, which has con- 
structed them with the suspension bolt fixed and the 
female part turning uponit onaball race. The swing- 
ing or slewing mechanism is similar to the training 
gear of the naval gun turrets which we have already 
noticed in describing the mechanical section at Cor- 
nigliano as being one of the specialities of the firm. 
The cranes can therefore be regulated to a great 
nicety. 

The principal slips are further served by three 
complete shops for the working of the various kinds 
of material. Each of these is independent and 
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administers solely to the needs of the slip to which 
it is attached, thereby obviating all danger of con- 
fusion. There are fifty electric cranes here, and about 
150 machine tools, the greater proportion of which 
are of English manufacture. Two pumping plants 
of 300 horse-power, which can be coupled in parallel, 
are set apart for the driving of the hydraulic machines, 
and act at a water pressure of 1470 lb. per square 
inch (100 atm.). The furnaces are fired by coal or 
liquid fuel. The motive agent is electricity through- 
out the works, with the exception of the steam for 
the hammers. The power is derived, as at Sampier- 
darena and Cornigliano, from the Societa Negri 
in both alternating and continuous current, but a 
stand-by is provided in the shape of a private steam 
central station of 600 horse-power. 

The electric repairing and tool shops, together 
with the sailmakers’, photographers’, draughtsmen’s, 
and modellers’ sections cannot be more than barely 
mentioned, for lack of space. The last named are, 
however, particularly interesting, occupying as they 
do 15,500 square feet (1440 square metres) on the first 
storey of the director’s offices, and containing, 
besides the library of drawings, a complete collec- 
tion of beautifully finished models of the principal 
ships built by the firm. 

The well-thought-out scheme of organisation, as 
exemplified by the fitting shops attached to each 
building slip, does not stop with that particular. 
It is evident everywhere. The various open spaces, 
workshops, and slips which compose the two sections 
of the yard at Sestri Ponente are united by a network 
of lines which in their turn communicate with the 
railway. From this latter the material is carried 
directly to the stores, and from them to the various 
shops and to the ship under construction. This 
transit is rendered as short as possible, useless journeys 
to and fro are avoided, and it may be said broadly 
that the material which enters at one extremity of 
the works leaves it in the form of a completely rigged 
ship at the other end, after having pursued its journey 
always in the same direction without having been 
obliged to retrace its steps during the phases through 
which it has passed. Its progress towards completion 
runs parallel with its progression towards the vessel 
for which it is destined. 

(2) Launching on the Ligurian Coast.—Few of 
those who have experience of this difficult operation 
in England can realise how far more arduous.it becomes 
when performed from the beach at Sestri. The 
problem of limited space is the only one which is 
absent from the calculation. There is a tideless sea 
to be reckoned with, an exposed coast, an inadequate 
depth of water, and an uneven and silting bottom. 
Added to these difficulties, the foreshore is public 
property. The slipway, both for the last few metres 
on land and also under water, cannot therefore be a 
permanent one, and has to be constructed without 
any solid foundation. The preparations are extem- 
poraneous and, of necessity, hurried. The cradle is 
built with extra solidity, and the parts, continuous 
from end to end, are secured together and to the ship 
more rigidly than would be the case under other 
conditions. The hull is also reinforced internally, 
since the sea extremity, or breast, of the slipway is 
yielding. Up till now, however, the operations have 
been of that kind in which man “ disposes”’ ; beyond 
this point he can only “‘ propose”’ and hope. 

The temporary portion of the slipway is first laid 
down from the standing ways to the water, and is 
naturally liable to damage should a heavy sea set 
in. But the chief risk is met with in the ultimate 
stages of the preparations, for it is during this period 
that an ordinary swell from a southerly direction is 
enough to cause a postponement of the ceremony 
and heavy additional expenses. The submerged ways 
have first to be sunk to their place by filling with water 
the six compressed air caissons which flank them, 
and soundings have then to be made to ensure the 
fact that the slope of the ways on the bottom is of 
from 1 in 14 to 1 in 12, or identical with the inclination 
of the permanent slipway. 

The final dredging operations, which are also put 
off till a few hours before the launch, especially if the 
weather is unsettled, have now to be completed. The 
shelve of the beach near the shore is about 1 in 10, 
and therefore sufficient for launching ; but fifty yards 
out the bottom becomes nearly horizontal. This 
point marks the extreme limit of the submerged 
ways, and it is here that a deep hole is excavated 
with a channel leading from it of sufficient dimensions 
to ensure the vessel against touching the ground. 

When all the preparations are ready the. shores 
and blocks are knocked away and the ship remains 
held on each side by a number of strong oak levers— 
see drawing of the launching gear for a typical vessel 
on page xxv.—to the free ends of which are fastened 
purchases secured to the ground. Picked men with 
axes, of the famous craft of the Ligurian maestri 
d ascia, are stationed by each of these ties, and electric 
bells communicate to the stations from the raised 
platform under the bows of the vessel. The god- 
mother then breaks the traditional bottle and imme- 
diately presses a button, which gives the signal. For 
a few moments the blows of the axes are the only 
sounds heard in the silence of the crowd, and then the 
ship glides off. In the remote contingency of her 
hanging the tackles are reversed and are used to 
force her down the ways. 

The above method of launching, which is peculiar 
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congested in the extreme if it werenot for an ingenious | CHAPTER VI.-PALAZZO GAMBARO Perrone, the partner who has charge of the adminis- 
avatem of raised ways crossing over the wharves and | ‘ trative side of the business in the frescoed rooms of 
connecting the works with the ships being fitted out. | Labour, Wages, and Provident System.—No student | the old Palazzo Gambaro standing in the historic 
The additional crowding caused by the hundreds of | of Italian political economy can fail to notice the | street of palaces that has won for the city the name 
workmen and tons of material which pass to and | almost complete immunity from strikes enjoyed by | of “ Genoa the Magnificent,’ Genova la Superba. 

fro between the vessels and the shore is thereby | Ansaldo’s firm. In fourteen years we can count only The time table represents the ordinary ten hours’ 
diminated. six, all insignificant, of which four were imposed by | day from 6.30 a.m. to 6 p.m., with an hour and a-half 


The shops are larger and more completely provided 
than might be thought necessary by some for works 
having their headquarters so near as Sampierdarena ; 


but the system of independent centres which, here | 


as elsewhere, is the keynote of Ansaldo’s organisa- 
tion conduces automatically to rapidity of output. 
The machine tool section at the Molo Giano, as also the 
placksmiths’ , carpenters’ and cabinetmakers’ shops, 
together with the finishing department, are all on a 
sale which permits them to do a considerable part 
of the heavy work without having recourse to outside 
assistance. There are besides the sections of the 
pipefitters, electricians and brassworkers, all of 
which have at their disposal a plant which may be 
qualified in many cases as belonging almost to the 
category of a manufacturing establishment. 

A large office divided into several departments 
distributes the tools for the working of the metal 
or wood, keeps up and repairs the pneumatic and 
electric appliances, and constructs the special appa- 
ratus for the rectification of the bolts to fix the armour 
on to the teak lining. It is also responsible for the 
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ae 


professional agitators for extraneous reasons. In 
the other two, both among the riveters, the good 
| sense of the men ended by regaining the upper hand. 

The reasons for this satisfactory state of things 
are general as well as particular. The Ligurian 
masses dislike the introduction of outside elements. 
Genoese workshops are therefore manned by an over- 
whelming majority of Genoese workmen, contrary to 
the rule which holds good in Turin, and especially in 
Milan, where the worst strikes take place, and where 
the most turbulent units belong usually to the 
“ cast-off contingent ” of other provinces, and, indeed, 
of other nations. Genoese workmen——with the excep- 
| tion of certain closed corporations which do not come 
| into our subject—are averse to adopting the arm of 
|“ the strike,” which they consider unwieldy, expen- 
| sive, and dangerous. They are, relatively speaking, 
| content with their lot. Living at the fountain-head 
| of Italian importation, they enjoy a financial status 
| slightly more favourable than that of their inland 
| brethren. 
. whether represented by parents or children, act as 
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Fig. 77—PLAN OF FITTING-OUT BASIN AND WORKS 


drilling of holes in the plates and for the fixing of 
them to the battleship. 

A pneumatic apparatus of 400 horse-power supplies 
the compressed air for the drills, riveters, hammers 
and chisels. 

The electricity for power and lighting is drawn from 
the Societé Negri at 12,000 volts by two 800 horse- 
power converters, but there is also a private steam 


electric plant of 300 horse-power which can be used | 


as a stand-by. 

The features, however, which most strike the 
visitor's eye are the floating cranes. Of these there 
are three of large dimensions. Two of them are worked 
by steam and are able to lift 60 tons and 120 tons 
respectively with fixed arm. The third is electric- 
driven, and has a height of about 230ft. (70 m.) 
and a slewing arm of 151ft. (46m.). This great 


machine is one of the pivoting and derricking floating | 
cranes, made by Smulders, of Schiedam, and can | 


raise 150 tons without trouble. It is specially kept for 
the handling of heavy artillery, turbines, armour 
plate, funnels and high masts. 

The works at the Molo Giano are now engaged in 


the fitting out of the Giulio Cesare and Duilio, as | 
well as a considerable number of torpedo boats and | 


ships for the mercantile marine. The number of 
hands employed is about 2000. 
Views of the fitting-out basin and sheds are to be 


found on page xxvi. 


incentives in the evening to allure the hands from the 
| bar or meeting-house sacred to the rhetoric of work- 
'men without work or of attorneys without clients. 





Their families are on the spot, and these, | 


| 


between 12 and 1.30 for lunch. The night shift is 
from 7 to 7. A study of the wages bill proves it to 
be a fair one, while every facility is given to the 
men of increasing their wages by accepting piece- 
work. The system is old-fashioned and strikes a 
discordant note in an ultra-modern establishment ; 
but it is understood by the men, who see in it their 
own advantage without a corresponding gain for 
their masters. Belief in the fact that the financial 
interests of the employed may go hand in hand with 
those of the employer is too much to ask, at present, 
even of the intelligence of the Ligurian workman. 
It was, in fact, proposed to introduce an adaptation 
of the Taylor method, which had been thought out 
in order to eliminate the blot whereby, after the saving 
on the part of the workman of 50 per cent. of the time 
allowed, the standard of relative gain is lowered in 
such a ratio as to render the absolute advantage 
insufficient to stimulate him to further production. 
The Ansaldo formula is as follows :—- 


time saved (¢ s) 





Hourly premium = hourly wage —; — 
(P) (W) . time time 
employed + a saved 
(t e) (t 8), 
/ or 
P= ube , heret s + te = time allowed. 


te+a. ts 
and a is a numerical coefficient to be calculated in 


/each instance according to the nature of the work. 


By varying the value of a the curve represent- 


jing the relative gain of the workman is varied. 


This permits. of a different standard being 
established between work requiring an intense 
mental or physical effort on the part of the per- 
former and other work which merely needs atten- 
tion and practice. The method is given here as being 
academically interesting. It has been held back for 
the present in Ansaldo’s works, since it was wrongly 


| interpreted by the men, who suspected a trap to 


| diminish their gains instead of increasing them, as it 


| actually does. 





| which the men have access. 


The simple system of piecework 
possesses at any rate the advantage of inducing 
harmony between capital and labour at Ansaldo’s 
to-day. 

Let us pass on to the branch of philanthropic 
institutions. The firm has few private ones of its 
own, since they are rendered unnecessary by the 
multitudinous societies that exist in Sampierdarena. 
There is a technical library at the Molo Giano, to 
The hospital and first 
aid sections are well represented in each of the esta- 
blishments, are amply found in the necessities of 
their office, and have male nurses in attendance 
day and night. The hands are all insured against 
accidents at a medium annual premium of 6s. 9d. 


| (8.50 lire), while 24 per cent. is taken from the yearly 
| profits for the payment of old age pensions to those 


| who are more than sixty-five and have been thirty 
| years in the service. 


The fines exacted are paid 
into a Reserve Benefit Fund, for helping the men in 


| exceptional circumstances, and the firm contributes 
| a yearly quota equal to half the amount so kept back. 


| practised. 


With the employees a somewhat similar method is 
Zach man leaves 5 per cent. of his stipend 
with the firm, which, on its side, credits his account 
with a like sum. At the end of twenty years he is at 
liberty to withdraw the amount thus accumulated 


| with compound interest at 5 per cent. Should he leave, 


however, before that time he has a right to his own 
money increased by a twentieth part of the sum paid 
by the firm for each year he has been with it. Five 
per cent. interest is also allowed on all moneys 


| deposited by dependants up to the total amount 


| of the said dependant’s stipend. 


Family affection, sobriety, and hard-headedness are | 


the salient virtues of the Genoese. The proportion 
of women workers, especially of married women, is 


‘ness to work overtime is more apparent. In the 
‘second quarter of 1913 there were only nine strikes, 
with 2846 workmen concerned, in the whole of the 
| province of Liguria, out of a total of 279 strikes made 


Four per cent. is 
paid beyond such amount. 

It is right to say that this system meets with the 
whole-hearted approval of the employees themselves. 


| A policy of tact and wide views has, in short, made of 


by 91,000 men in Italy, figures these, to which | 


Lombardy alone contributed 58 with 56,900 bread- | : 
| have been impressed both by the quality of the work 


winners out of work. 

Coming to the reasons for quiet in the firm of Gio. 
Ansaldo in particular, an impression should first be 
| recorded as being that received by the visitor while 
| passing through the various sections. It is the aspect 
‘of the men. They are bright, good mannered, and 

friendly. The stranger is not regarded as the natural 
/enemy from the mere fact of his being probably an 
acquaintance of the master. Furthermore, 
| talks to the hands, he will find that many of them have 
‘left, at’ some period of their lives, to work in other 
| firms, but have returned again to Ansaldo’s to stay 
' there. 

The favourable impression thus acquired is not 


dissipated by a conversation with Comm. Mario} 


if he} 


2 negate | Ansaldo’s workshops an industrial centre which should 
| smaller than in other districts, the number of places | Ansaldo’s workshops an w 

of amusement from the public-house to the picture | scskihiiedn. hiiene: acinineaies aaiain: unl tant 
palace is less than in other great cities, the willing- | iat As ics ; 


be quoted among the first of Italy for quiet and cordial 


CHAPTER VII.—CONCLUSION. 


We have seen, shop by 
We 


Our visit is now ended. 
shop, the largest private enterprise in Italy. 


| brought under our notice and by the appliances pro- 
| vided to the artificer for producing that work to the 





j 


| greatest perfection in the shortest space of time. 


We have admired both the purpose and its consumma- 
tion, both the means and the end. But without 
doubt our considerations have not been of a material 
character alone. 

The rapid enlargement of Ansaldo’s works to their 
present proportions represents another step in the 
passage of Italy from the eld order to the new ; it 
denotes a fixed purpose in the minds of those who con- 
ceived the scheme to launch out towards an ampler 
horizon. 

It is hard for an Englishman duly to value industry 
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under its national aspect ; harder perhaps than it is 
for the members of other countries. 
has found the way prepared for him by his ancestors. 
He is the Civis Romanus of the commercial world. 
Italy is, on the contrary, in the position of the homo 
novus. Entirely deprived of coal and but scarcely 
endowed with iron, she seemed destined to remain the 
pleasure ground, as she had once been the cock-pit, 
of Europe. Poets had sung of her as the land of love 
and music, and it was hard for her to doff the female 
garb and put on man’s attire. The very idea that 
Italians are proving ardent workers in the world’s 
field is still to many Englishmen a stumbling-block 
if it be not condemned as foolishness outright. But 
scepticism cannot exist in the face of facts; and 
those who have the palpable proof of those facts 
before them are also imbued with a deeper feeling 
of respect for Italian industrial pioneers from the 
knowledge of the difficulties against which they were 
pitted. 

In such a category are to be reckoned men of the 
stamp of Cantoni of Castellanza, Alessandro Rossi 
of Schio, and Ansaldo of Sampierdarena. The 
hardest task fell to the latter, since the venture was 
based on the price of iron, which, though found in 
most European countries, might then be considered 
for practical purposes as non-existent here. Such a 
venture was therefore a well-nigh desperate one. 
Faith was needed of that sort which removes moun- 
tains. The same faith guided the brothers Bombrini, 
and the same is present now with Pio and Mario 
Perrone. They have faith in the “star of Italy,” 
faith in themselves, faith in their workmen. The 
step they have taken is, again, that of a pioneer. 

Italy in the metallurgical trades has been content 


The Englishman 


as yet to aim at the gradual conquest of her own | 


market, and little has been done beyond the limits of 
her frontiers ; but the creation in three years of the 
new factors of production at Sampierdarena, Sestri, 
and Cornigliano cannot but indicate the fixed inten- 
tion of entering definitely into the lists of international 
competition. This decision betokens in its turn 
confidence in the quality of the merchandise and in 
the limited cost of its manufacture. With regard to 
the former, the only unknown quantity to the outside 
world is the steel now being made for military pur- 
poses. This item, however, may be said to enter into 
the category of those rare units in which expense is 
a secondary consideration. Let therefore, pass 


us, 


to the long list of more ordinary merchandise in which 
the cost of production is of prime importance. Here 
we find ourselves face to face with the labour question 
in Italy, a question which presents itself at the present 
moment as of high interest to English and German 
manufacturers. 

Seven or eight years ago the Italian craftsman was 
undoubtedly becoming a rival to be daily more 
respected. Speaking of the industry with which we 
are now dealing, he shows both advantages and 
drawbacks. when. compared to the Anglo-Saxon. He 
is far quicker in learning his work ; he is minute in its 
execution. Against these virtues is to be put a lack of 
stability. The Italian hand is, in fact, more of an 
individual and less of a machine ; as a result he bears 
less patiently the monotony entailed by the continued 
production of the self-same object. Specialisation is 
irksome to him; he aims at universality. The con- 
sequence is that the output of a complicated machine 
tool is in Italy less high than what it is in England. 
Taking, therefore, the price of the raw material as 
equal in both cases, the Italian master would be 
unable to compete if it were not for the lower scale of 
wages paid in his country. 

It must not be thought, however, that the Italian 
workman is in reality less well off than his English 
colleague. His necessities are fewer ; his standard of 
living is lower ; and the same may be said with truth 
of all other classes of citizens up to the highest grades. 
Given this grand secret of success, combined with the 
natural genius of the Latin race, th@Mitalian artificer 
—and for that reason the then rapidly rising Italian 
industries—threatened England and Germany a few 
years back with serious competition. The danger is 
diminished now, and the English manufacturer would 
be merely showing a decent sense of gratitude if he 
peopled the void of the Roval Exchange with the busts 
of Italian Socialists. 

Italy has, to paraphrase a colloquial expression, 
‘‘taken her Socialism badly,” and the orgy is still 
proceeding. Whether the morning will bring wisdom 
or delirium tremens remains to be seen. The general 
rise in wages should be weleomed by the unprejudiced 
as long as margin is left to the producer. The evils 
engendered by the Socialist movement in Italy are 
rather the feeling of unrest, the jettisoning of all 
sense of duty, the confusion of liberty with licence, 
the blind hatred felt to the master as the workman’s 
natural enemy. The outcome is the abandonment of 


'the employer’s property. 


discipline, unreasonable claims, equally unreasonab] 
strikes at moments inopportune for the men ag 
selves, and sometimes stupid damage perpetrated val 
Attempts to arrive -" 
higher rate of production are frustrated by the 
demagogues who pose as the men’s advisers: the 
Weir, Halsey, or Taylor systems, or other such mene 
devices for the common benefit of employer x39 
employed are discarded out of faith in the new gos nel 
which proclaims the incompatability of the Fae 
interests. The Italian workman, as an individual is 
by far the most able in Europe ; herded by the shee : 
dog which he himself has chosen, his idiotey a 
occasions approaches the sublime. : 

Under these circumstances the initiative of the 
brothers Perrone is the more courageous. Capital 
in Italy is shy at the present moment, not because it jg 
searce, but for many reasons of which the labour 
question is one of the most prominent, for it j. 
argued that if the men abandon themselves to eXCEeSses 
when certain defeat is staring them in the faee 
strikes and loss of commerce may be looked on ag of 
sure occurrence when the industrial crisis <hall haye 
again given place to a cycle of new prosperity. 

In the particular case, however, the human material 
with which the Genoese firm has to deal is of a more 
balanced and generally superior type to what it js 
in many great shops, and the directors are probably 
not in error when they count on the proved good sense 
of their Ligurian workmen. Should their « alculation 
be correct the firm will have to be seriousl) reckoned 
with in the future as a worthy international com- 
petitor. 

The gratitude of patriotic Italians is due in the 
meantime to Comm. Pio and Mario Perrone. The 
country is by their means fortified in her system of 
national defence. She is a stronger factor than 
before in the world’s diplomacy ; she is a stronger 
factor in the world’s commerce. 

In conelusion, | wish to express my warmest 
thanks for the help afforded me to Commendatore 
Pio Perrone, as well as to the directors, engineers, and 
foremen of the works, and especially to Comm. 
Antonio Omati, Director-General; to Col. Nabor 
Soliani, of the Naval Engineers, director of the ship- 
yard ; to Ing. Lodovico Pogliaghi ; and once again to 
Ing. Camillo Manzitti, Vice-Director of the artillery 
section, without whose kind assistance this article 
would never have been brought to completion. 
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MACHINERY ARRANGEMENT FOR A 


GIO. ANSALDO e CO., | 











A= Turbine H.P 
a. « er 
ews | A 
D=-Astern Turbine 
E= Group of Gear 
f= Turbine Starting Apparatus | 
g = Main Condensors 
h= Circulating Pumps 
k= Air Pumps 
| = Feed Water Tank 
n= O11 Cooler Pumps 
n= Oil Coolers | 
0= O11 Pumps for Shatts 
p= Auxiliary Condensors 
g= Evaporators 

r= Fire & Bilge Pumps 

5 = Bilge Pumps 

t = Feed Pumps 

v= Ventilators | 
u= Passage to Boiler Rooms | 
z= Ventilators | 
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Power of each shaft H.12,000. 
N° of revolution of screws 275. 
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THE BONECOURT SURFACE COMBUSTION 
PROCESS. 
No. I. 

Tue modern tendency is ever to conserve the by- 
product of manufacturing processes, and in few 
directions is this more apparent than in the field of 
combustion. It is becoming daily more widely 
recognised that the burning of solid fuel is wasteful 
of ammonia, hydrocarbons, and calories, and the 
relatively antiquated use of solid fuel for power pro- 
duction and heating purposes is gradually but surely 
giving way to the use of gaseous fuel in its several 
forms. : : 

The principal interest attaching to the process of 
surface combustion arises from the fact that by its 
use the advantages of gaseous -combustion are 
retained, while, in addition, those advantages which 
were previously peculiar to the use of solid fuel are 
now obtainable in full degree from gaseous fuel. 
For example, until quite recently all gaseous com- 
pustion processes laboured under the disadvantage 
of yielding a low radiant effect, the result being that 
gas-fired boilers as a class were less efficient and more 
bulky than coal-fired boilers of equal power. Sur- 
face combustion produces with gaseous fuel a very 
high radiant effect, and the result is that surface 
»ombustion applied to steam generation enables 
oilers to be built for which it is claimed that they 
are more efficient and less bulky than any coal-fired 
boiler hitherto produced. 

WHE PROCESS. 

If the question be asked, ‘‘ wherein does surface 
ombustion differ from ordinary combustion ?” the 
eply is that the differences are of two kinds. There 
. firstly, the difference in the modus operandi ; and 
secondly, a difference in the results produced. 

We might take as an example of ordinary com- 
yustion a jet of..gas burning at a batswing burner. 
The flame results from the oxidation of the gaseous 
uel, the oxygen required being supplied from the 
urrounding atmosphere. 


nolecules of gaseous fuel passing through sufficiently 


nerated zones before falling to a temperature below | 
It therefore | 
appens that if the flame be brought into contact | 
ith a cold surface, products of incomplete combustion | 
sult, their appearance being due to the cooling of | 
part of the gaseous fuel before it has been given | 
p sufficient opportunity of mingling in a heated state | 


yhich oxidation will not take place. 


ith atmospheric oxygen. 


It is particularly to be noticed that in the case | 


ited the air required for the combustion is not sup- 
plied to the zone of combustion in any positive 
manner. The ascension of the heated products of 
vombustion draws in fresh supplies of air to the 
lame, or, in other words, the draught produced is 
he agency which feeds the flame with air. This 
somewhat adventitious method is the one which is 
nostly in vogue in industrial combustion processes. 

other cases the gas flame is fed with air delivered 
in @ more positive manner, as, for example, in the 
case of the ordinary blow-pipe, where a stream of air 
supplies the oxygen required for the oxidation of the 
fuel. 

It is in the method of supplying the air and the 
combustible element to the zone of combustion that 
we find the first difference between the process of 
surface combustion and the process of ordinary 
flame combustion. In the former case the gas and 
air are thoroughly mixed together in the proportions 
theoretically required for complete combustion, 
the resulting mixture being a highly explosive one 
and constituting a self-burning medium——a medium, 
that is to say, which is ready to undergo complete 
combustion without accession of further air. The 
mixture is delivered, in such manner as to avoid 
pre-ignition, on to an incandescent surface which 
serves to acclerate its combustion. 

The manner in which the gaseous mixture is 
delivered to the hot surface isof two kinds. Accord- 
ing to the first process, the mixture is passed through 
a permeable septum of fire-clay and ignited on the 
face of exit, the exit surface of the septum being 
maintained incandescent hy the combustion of the 
mixture, while the back surface of the septum is 
kept cool by the continued inflow of the cold gaseous 
mixture. The interstices in the septum, which are 
of capillary dimensions, exercise a cooling action on 
the gaseous mixture and thereby prevent any back- 
ward propagation of combustion. This process, 
by reason of the fact that a pervious fire-clay dia- 
phragm is employed as the principal agent, is known 
as the “ diaphragm process ’’ of surface combustion, 
and has already found many industrial uses, to some 
of which we shall shortly refer. 

lhe second method of supplying the gaseous mix- 
ture to the hot surface consists in supplying the 
tuxture at a speed which is greater than the speed of 
Its ignition. By this means the gaseous mixture 
travels to the hot surface at a speed which is greater 
than the speed with which combustion can take place 
mn the reverse direction, and the mixture is thereby 
prevented from undergoing combustion until it 
arrives at the place where the hot surface is situated. 

It will be seen that both these processes have this 





The flame consists of a | 
ecession of gaseous envelopes containing com- 
bustible gas and oxygen in various proportions. | 
The completion of the combustion depends on the | 
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in common; that the gas and the air required for 
its combustion, are supplied in the form of a most 
intimate homogeneous mixture; that the gas and 
air constituting this mixture are present in the pro- 
portions theoretically necessary for complete com- 
bustion, and that a hot surface is employed for the 
purpose of determining and accelerating the com- 
bustion. The difference between the processes 
resides in the manner in which the gaseous mixture 
is supplied to the hot surface. 

The method last described is the one which has 
come into use for the purpose of steam generation, 
furnace heating, and many other industrial operations. 
We shall refer to this process when describing its 
technical applications. 


THE DIAPHRAGM PROCESS. 


The diaphragm process finds its most ready applica- 
tion in cases where heat: is required in radiant form. 
The process affords an excellent means of obtaining 
an incandescent surface of considerable extent. The 
entire absence of flame makes for a high radiant 
efficiency, and it is this high degree of radiant efficiency 
which is the principal characteristic and advantage 
of the process. 

Fig. | illustrates a diaphragm unit for the develop- 
ment of radiant heat for any required purpose. The 
apparatus simply comprises a casing in which the 
diaphragm is set, and to the back of which the gaseous 
mixture is supplied by means of a pipe. The mixture 
is produced by the confluence of gas and air supplies 
controlled by gas cocks. The diaphragm itself 
comprises a slab consisting of an agglomeration of fire- 
clay fragments of uniform size, held together with a 
ceramic cement employed in such small quantity 
that pores or interstices are left between the fragments, 
thus rendering the slab extremely pervious to the 
passage of gases. The porosity is such that a very 





ada yt ee 








Fig. 1—DIAPHRAGM UNIT 


low pressure of gaseous mixture behind the slab 
suffices to pass sufficient of the gaseous mixture to 
maintain the surface of the diaphragm in its full glow. 
It is therefore sufficient to supply air to the diaphragm 
at a pressure of lin. or 2in. water gauge, the gas being 
supplied at the normal pressure obtaining in the town 
main. Another method of firing these diaphragms, 
whereby the use of air under pressure is obviated, 
consists in employing a gas pressure of 2 Ib. to 4 Ib. 
per square inch, together with an injector device 
whereby the pressure of the gas induces the necessary 
flow of atmospheric air into the back of the dia- 
phragm casing. In either case the result, so far as 
the incandescence is concerned, is the same, the 
selection of the method to be employed in any 
particular case being simply a question of con- 
venience, and being determined by the availability or 
otherwise of a low pressure air supply.” 

Diaphragm heating units of this kind can be 
employed with any form of gaseous fuel, provided it 
has sufficient calorific intensity to maintain the 
surface of the diaphragm in the necessary state of 
glow. Thus, with Mond gas the same incandescent 
effect and the same brilliancy are obtained as when 
using coal gas. With producer gas of lower hydrogen 
content, however, the incandescence is less bright, 
although in this case also the effect produced is for 
many purposes still a useful one. Petrol air gas 
also produces the same incandescence as does 
coal gas, and with this advantage, that it contains 
in itself nearly sufficient air for the combustion of its 
hydrocarbon content, and therefore it is only neces- 
sary to cause a slightly more aerified gas to be pro- 
duced from the petrol air gas plant in order to obtain 
a self-burning gaseous medium which can be fed 
direct to the diaphragms without any further addition 
of air. 

The appearance of one of these diaphragms at work 
when fired with any suitable form of gaseous fuel is 
that of an incandescent surface uniformly glowing 
with a bright red heat and entirely devoid of flame. 
Its appearance at once suggests the uses for which it 





is best adapted. It is clearly suitable for the develop- 
ment of heat in the form of radiant energy. Ina word, 
the diaphragm is to the industrial world what the gas 
fire is to the domestic world. This form of heating 
element is coming into wide use for a considerable 
diversity of industrial purposes, e.g., the boiling of 
solutions, the heating of dies by radiation, the drying 
of cores and moulds for steel castings, &c. The 
surface of the diaphragm does not deteriorate in use, 
nor does the texture become clogged with dust, so as 
to cause the porosity to diminish in course of time. 
Diaphragms have now been in regular use in certain 
industries for more than twelve months, without 
showing any serious signs of deterioration in any 
direction. 
SPECIFIC USES. 

By way of mentioning more specifically one or 
two of the uses to which diaphragms have been put, 
it may be stated that one important firm has adopted 
them for the heating of extrusion dies, employing 
a hexagonal arrangement of six diaphragms, placed 
equally around the die so as to heat it by radiation 
from the hot surfaces, all of which are focussed to a 
common centre. For work of this kind an important 
point is the rapidity with which the heating may be 
developed to its maximum extent. From the moment 
of lighting-up the diaphragms it only takes about 
1} minutes for the attainment of the maximum glow. 

In Fig. 2 is represented a diaphragm unit de- 
signed for boiling sugar solutions. The unit com- 
prises a circular diaphragm surrounded by a brick- 
work setting, on which the pan containing the sugar 
solution rests. These boilers do each 10 to 12 heats 














Fig. 2—DIAPHRAGM UNIT BOILING SUGAR SOLUTION 


per day, each heat occupying 20 minutes, and the 
gas consumption per heat being 40 cubic feet of town 
gas. With the old arrangement of Bunsen burner, 
which was in use before these diaphragms were 
installed, the consumption of gas for the same work 
performed was exactly double, namely,*80 cubic feet 
per heat. Many of these diaphragms have been 
supplied to a large firm of sweet-stuff makers, which 
has now had the diaphragms in use for over 
twelve months, and is from time to time enlarging 
its installation of such heating units. In this 
installation the gas and air cocks shown in the figure 
as being separately contiollable are united by a 
common hand lever, so that one movement of the hand 
suffices to turn on both the gas and the air supplies in 
the proper proportions. The moment this lever is 
pulled over and a match applied, the surface of the 
diaphragm begins to glow. In the space of 14 minutes 
or thereabouts it has attained its maximum effect, 
and in 20 minutes, when the work has been com- 
pleted, the lever is pushed back and the incandescence 
immediately disappears. The immediate response 
of the glowing surface to the turning on and off of 
the gas results from the fact that the incandescence 
of the diaphragm is situated only in the surface and 
does not extend to a greater depth within the texture 
of the diaphragm than about one-eighth of an inch, 
measured from the outer face. 

The physical explanation for the large economy in 
gas consumption above mentioned is not far to seek. 
When a pan containing liquid is heated by a Bunsen 
burner only a small proportion of heat is transmitted 
in the form of radiant energy from the flame, the 
greater part of the heating taking place by reason 
of the contact of the hot products of combustion with 
the surface of the pan. Heat is not readily com- 
municated in this way, as the effective transmission 
depends on the intimacy of contact of the hot gases 
with the pan surface. In the case of the diaphragm, 
however, the greater part of the heat utilised is trans- 
mitted from the surface of the diaphragm in radiant 
form, and the useful effect produced does not therefore 
depend in so great a degree on establishing contact 
between the pan surface and the hot gaseous products. 

It might be objected that a porous diaphragm of 
the kind used is liable to be put out of operation by 
the accidental spilling of syrupy solutions on to its 
surface. This is not the case. It is not an infre- 
quent thing for a pan of syrup to boil over and flood 
the surface of the diaphragm, but the liquid quickly 
evaporates and all that remains is a skin of carbon which 
soon burns away and leaves the surface just as it was 
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before. Accidents of such a kind do not impair the 
life of the diaphragm to any appreciable extent. 
WORKING CONDITIONS. 

Considerable improvements have been made during 
the past few months in the manufacture of these 
diaphragms, so that it is now possible to work them 
at higher temperatures than was the case at first. 
The safe limit of temperature which the. radiating 
surface of the diaphragm can attain without risk of 
pre-ignition of the us mixture is in the neigh- 
bourhood of 1000 deg. Cent. The actual temperature 
of the surface when the diaphragm is radiating freely 
into space lies between 800 deg. and 900 deg. Cent. 
When the diaphragm forms part of a heated enclosure, 
as, for example, when it forms part of the wall of an 
oven or drying chamber, the heat of the enclosure 
has the effect of conserving more heat upon the surface 
of the diaphragm, so that the temperature of the 
latter tends to increase somewhat. It is found that 
diaphragms are suitable for use in the construction of 
enclosures where the temperature in the enclosure is 
anything up to 500 deg. or 600 deg. Cent. If the 
temperature of the enclosure is higher, the combustion 
will gradually recede after a long time into the texture 
of the diaphragm, and ultimately ignition of the 
gaseous mixture will take place in the diaphragm 
casing. This renders the diaphragm unsuitable for 
the construction of furnaces which are required to 
work at high temperatures; but where the period 
of heating is a short one the temperature limits 
above stated may be exceeded. For example, it has 
been found that these diaphragms will heat an 
enclosure at 1000 deg. Cent. in cases where the heating 
is of an intermittent nature and the high tempera- 
ture is onlyrequired for the space of half an hour or so. 
THE SECOND PROCESS OF SURFACE COMBUSTION. 

In all cases where really high temperatures are 
required and where the use of diaphragms is incon- 
venient for any reason, the alternative process is 
employed, which consists in delivering the gaseous 
mixture at a high speed on to the necessary incan- 
descent surface. The physical explanation for the 
resulting flameless combustion is that the gaseous 
mixture burns on the incandescent surface in thin 
layers too quickly to enable flame to be propagated. 
This is the process which is applied in the construc- 
tion of furnaces, in steam generation, and in numerous 
heating devices. The application of the process in 
any specific case consists in the arrangement in the 
zone where combustion is to be developed of an 
extended surface adapted to become incandescent 
under the action of the gaseous mixture. Such sur- 
face may be obtained by disposing in the required 
positions a bed or beds of refractory granules or 
fragments, or some other suitable conformation of 
refractory material. The gaseous mixture is supplied 
to the combustion zones from pipes which lead into 
refractory conduits of relatively small cross-section, 
thus ensuring a sufficiently high speed on the part 
of the gaseous mixture, as it gains admission to the 
combustion zone, to prevent combustion from receding 
in the direction contrary to the direction of supply. 
FORGING FURNACE. 

Furnaces operating on this principle have been 
constructed for a variety of uses. Fig. 3 is a 
drawing of one built for the heating of forgings. 
The fuel employed in this case is producer gas of 
low hydrogen content. The calorific intensity of 
the fuel being low, it is necessary to pre-heat the 
air and gas to some extent in order to obtain the high 
temperature required. This is accomplished by 
causing the air and gas supplies to traverse separate 
nests of iron pipes disposed in the path of the com- 
bustion products leaving the furnace on their way to 
the chimney. By this means the air is heated to 
a temperature of about 450 deg. Cent. and the gas 
to 300 deg. Cent, which is found sufficient to produce 
the required temperature of 1350 deg. Cent. in the 
furnace with a low gas consumption. The incan- 
descent bed where the combustion is developed is in 
two parts, one on either side of the working space. 


THE COMBUSTION PRODUCTS. 


One point of considerable importance in this and 
other furnaces operating on the same general com- 
bustion principles deserves emphasis. The gas and 
air being thoroughly mixed so as to constitute a 
homogeneous gaseous medium before gaining access 
to the combustion zone, combustion is absolutely 
complete even though the air employed is not present 
in greater quantity than is required by theoretical 
considerations. Every molecule of combustible gas 
is surrounded in the most intimate manner by mole- 
cules of oxygen, and these assemblages in traversing 
the combustion zone have to run the gauntlet of an 
incandescent mass of refractory material, which 
ensures that no part of the combustible gas shall 
escape complete combustion. 
that the combustion products from a furnace of this 
kind are found to contain the maximum theoretical 
percentage of carbon dioxide to the complete exclusion 
of products of partial or incomplete combustion. 
This is a point of great importance in a large number 
of trades. In the enamelling industries, for example, 
until recently it has been necessary to employ muffle 
furnaces in the heating of the ware, so that the 
products of combustion are carefully excluded from 





It therefore follows |. 





contact therewith. It is found that if a muffle cracks, 
enabling part of the combustion gases to gain access 
to the interior of the muffle, the lead oxide in the 
enamel is reduced and the work ruined. The use of 
the muffle is necessitated by the fact that the com- 
bustion gases are not completely burnt, but contain 
traces of reducing gases, such as carbon monoxide. 
Having in view the completeness of the combustion 
obtaining in the surface combustion furnaces, it 
appeared that it might be found practicable to dis- 
pense with the use of muffles in enamelling operations. 


ENAMELLING FURNACES. 

With a view to determining this point in a con- 
clusive manner, an important firm of enamelled ware 
manufacturers was approached and sent represent- 


gas about 1950 deg. Cent. These are the highest 
temperatures obtainable in the combustion zone 
itself when pre-heating neither the gas nor the air 
but these are not necessarily the temperatures pro. 
duced in the working space of any particular furnace 
The temperature produced in the working space 
will depend on the arrangement of the combustion 
beds and general construction of the furnace ; but, jt 
is clear that the temperatures obtainable with the 
gases of higher calorific intensity are limited not go 
much by the nature of the combustion process itself 
as by the refractoriness of the materials which jt jg 
found practicable to employ in furnace construction, 


ANNEALING FURNACES. 
Fig. 4 is from a photograph of a furnace which has 
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Fig. 3—SURFACE COMBUSTION FORGING FURNACE 
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employed in the test is the furnace already described 
and shown in Fig. 3. It was found that although 
no muffle was used, the combustion products there- 
fore having free access to the work, the enamelled 
surface was not in any way impaired, thus establish- 
ing the fact that products of complete combustion 
do not interfere with the carrying out of this class 
of work, and that it is only reducing gases which 
render it necessary to protect the ware. 

The importance of this point will be realised when 
it is considered that by the direct heating of the ware 
in furnaces of the type under consideration a very 
great saving in fuel is obtained. It is not possible 
at the moment to express this in an exact manner, 
but that the saving is very considerable will be fully 
appreciated when the low conductivity of fire-clay 
muffles is considered. 


TEMPERATURES OBTAINABLE. 


There are no limitations as to the nature of the 
gaseous fuel which can be advantageously employed 














Fig. 4—-FURNACE FOR ANNEALING RODS AND TUBES 


in the process of surface combustion. So long as 
the gas is in any degree combustible it is available | 
for use. The temperature obtainable is dependent | 
on the calorific intensity of the gas, and as an approxi- | 
mate indication it may be stated that the temperature | 
obtainable in a granular bed when burning blast | 
furnace gas is in the neighbourhood of 1000 deg. 


and in the case of coal gas, coke-oven gas, or water 
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Cent., in the case of Mand gas about 1500 deg. Cent., | 


been installed in the Midlands for the purpose of 
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annealing copper rods and tubes. It is 
fired with coal gas, the working tem- 
perature being 700 deg. Cent. The work- 
ing space inside the furnace is 12ft. long, 
2ft. 6in. wide, and Ift. 3in. high. This 
furnace has now been in operation for 
some months, and it is found that it 
turns out the work at an unusually 
high rate, the normal gas consumption 
bein 800 cubic feet of coal gas per hour. 
No muffle is employed in this furnace, 
the combustion products having free 
access to the metal. In spite of this 
fact, no undue oxidation of the surface 
of the metal takes place, which is to be 
attributed to the low oxygen content of the combus- 
tion products. 

Fig. 5 is from a photograph of a furnace which has 
been constructed for the so-called annealing process 
in the manufacture of malleable iron castings. The 
working space in the furnace, this being the space 











. 5-ANNEALING FURNACE FOR MALLEABLE IRON 
aati CASTINGS 


available for the reception of the iron pots which are 
charged with the castings to be treated, is 51t. by 4ft. 
by 2ft. 6in. high. The pots are put into the furnace 
when cold, and the gas, which in this case is Mond 
gas, is supplied at the rate of 6000 cubic feet per hour 
for the first five hours. A temperature of 850 deg. 
Cent. having been attained, the rate of gas consump- 
tion is gradually cut down, and the consumption 
then maintained at 1500 cubic feet per hour for the 
last half of a total heating period of twenty-four 
hours. The arrangement of the gas and air supplies 
will be seen from the figure. The interior of the 
furnace is heated by two beds of refractory material 
disposed along the opposite sides and into which the 
gaseous mixture is injected. This furnace has given 
good results and is found to be convenient 1 
practical use. 








It is reported that the Brazilian Admiralty has decided 
upon the construction of a Dreadnought of 30,000 tons, to 
carry 15in. guns, to replace the Rio de Janeiro. It is 
further announced that the contract will be signed shortly 
by the Minister of Marine and a representative of Messis. 
Armstrong, Whitworth and Co. 
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IRON AND STEEL INSTITUTE. 
No. II.* 

Arrer the reading of the presidential address and 
the presentation of the Bessemer Medal-—matters 
with which we dealt in our last issue——Dr. Friedrich 
Schuster presented the first paper on the agenda, 


entitled, 
«Tur TALBOT PROcEss IN CoMPARISON WITH 


orueR OPEN-HEARTH REFINING PROCEssEs.”’ 


With a view to solving the ; question of the 
pest steel process to employ in the Witkowitz 
fronworks, the firm, Mr. Schuster said, devoted a con- 
siderable amount of time and study to all previous 
forms of reverberatory furnaces, but the longer and 
more profoundly it considered the question, the more 
it recognised that a process, which, in the case of a 
particular steel works, gave perfectly satisfactory 
results from a qualitative point of view, as well as 
showing favourable figures for the cost of production, 
could not at once be applied where entirely different 
conditions prevailed. As a result of preliminary 
investigations, the firm soon arrived at the conviction 
that, for Witkowitz, the pig iron ore process was the 


only one possible, and it became a question of deter- | 


mining whether it would be more satisfactory to 




















| large scale comparative experiments, and it is with 
these experiments the paper deals. The main facts 
of importance may be gathered from the table and 
the author’s conclusions given below. With regard 
to the table, the author says :— 

Since the general level of the manufacturing costs at each 
individual works is influenced by the cost of production of the 
pig iron and the market price of scrap, and, further, depends 
on the price and quality of the coal employed and of the sub- 
sidiary material, wages, &c., I do not think it desirable to 
express in money the figures which apply to our case, and will 
restrict myself rather to giving the comparative figures obtained 
as a result of a long period of experiment. 

If the total costs of production of steel as produced by the 
Talbot process be taken as equal to 100, the costs of production 
with the Wellman furnace rise to 105, and in fixed open-hearth 
furnaces to 107, including charges on account of working the 
mixer. 

In order also to render possible a comparison with the con- 
ditions prevailing in West Germany, I have recalculated our 
effective working results, using the tables representing average 
values for the West German district, as given in the paper by 
Schock already mentioned, and taking as the basis of our 
working calculation the unit prices of material given in that 
paper. All those values, which refer to quantities, are the 
result of an exact determination over a long working period. 
The amounts for wages and miscellaneous expenses have been 
converted into marks, according to the actual attainable con- 
ditions. If, now, the costs of production obtained in this manner 
are compared with each other, and the costs of production for 

| basic Bessemer steel are taken as 100, we obtain values which 
| are again comparable, and working out at—for the scrap pig 
| iron process, according to Schock, 129; for the pig iron ore 





Comparative Costs in Shillings. 





(5) In the Talbot furnace, pig iron of the lowest to the highest 
phosphorus content can be worked up without deteriorating 
the quality of the steel, the decline in output with pig iron rich 
in phosphorus being smaller than in the case of other types of 
furnace. 

(6) Although the actual first cost of the Talbot furnace is 
appreciably higher than that of a tilting furnace of small capacity 
or of a fixed open-hearth furnace, these costs, calculated per 
ton produced daily, work out most favourably for the Talbot 
furnace. 

(7) The yield of metallic iron from the oxide additions—ore 
and cinder—is higher in the Talbot furnace than in other types. 

(8) The slag produced in the Talbot furnace is, owing to the 
concentration of the phosphoric acid when using pig iron of 
high phosphorus content, more valuable than in other types 
of furnace ; and therefore the gain arising from the sale of the 
slag is greater. 

(9) The fuel expenditure is lower in the Talbot furnace than 
in the other furnaces. 

(10) The life of the refractory lining is longer in the Talbot 
furnace than in other systems, and thus both the charges for 
repairs and the total consumption of refractory material for 
working come out most favourably in the case of the Talbot 
furnace. 

(11) The working of the furnace is, in the case of the Talbot 
furnace, most simple and convenient, especially on account of 
the easy removal of the slag by tipping the furnace. 

(12) The work of the furnace staff is less trying with the Talbot 
furnace than with the remaining types; and the number of 
persons necessary for carrying out the process is, relatively, the 
smallest. 

From what has been said, it may safely be maintained that 
for open-hearth steel works producing medium and large 
quantities, the Talbot furnace is superior to all other types, so 
































































































































} Basic process Scrap and pig process | Pig and ore process Talbot process Wellman process Open-hearth process Duplex process 
(according to Schock’s |(according to Schock’s| (according to Schock’s (New Steelworks, (New Steelworks, (New Steelworks, (Old Open-hearth 
table.) table). table). Witkowitz). Witkowitz). Witkowitz). Works, Witkowitz). 
Phosphorus in pig iron (approximate) .. | 1.8 per cent. 1.8 per cent. 1.8 per cent. 1.7 per cent. 1,7 per cent. 1.7 per cent. 0.4 per cent. 
WIA... <- s- be 30 pte os os 89.5 45 :0~ 107,0°° . & 106.2 5, 104.4 45 101.1 0 oo» 
Loss of balance 0.6 aS 1.6 a 0.8 a ‘ we ay 3.1 9 
Daily production .. 1063 tons 159 tons 1484 tons 295 tons 175 tons 300 tons 514 tons 
& Ss Shillings per }.,S Shillings per %S | Shillings per Ss | Shillings per -) Shillings per Ss | Shillings per Ss shillings per 
Rs a Ecx ton of yield. ie ec. ton of yield. ex ton of yield. €ed | ton of yield. = es ton of yield. = 2 | ton of yield. = sx ton of yield. 
$5e1 2s |—__|__fese|_ __7__1 58 |— —| gsg | — —| gen |__| 433 | 283 —— 
SEP EE™ ttem. | Total. §~) Item. | Total. | = %~ | Item. | Total. #3” | Item. Total.| = g” | Item. Total] 5 | Item. Total.| = §~ | Item. Total. 
: Sends MESSRS TRS Cela T eee SE CS | = ee SE 
Mixer | Mixer Mixer | 
a ks ‘ Kilo, = Kilos. Kilos. * costs. | costs. costs. inks 4 
. (Basic pigiron .. .. .. ..° ..| 44.09 1090.0 | 47.96 260 | 11.44 813.0 35.77 878 =—|:s«3.80 837 3.45 738 2.57 1068.1 | 47.0 
ee ee eee eT 20.0 1,12 767 | 42.95 115.6 | 6.47 66 | 38.68 114 86.82 244 32.47 56.1 | 3.14 
=. Ferro-manganese .. .. .. .. 200.0 6.5 1,30 9! 1.80 | 6.0. 1.20 6 | 3.70 7 6.38 7 | 13.66 9.0 \ 
£ | Rero-aiioes pees ; % A sgonr ey ee 1.20 oe 1,40 ee age 0.7 a 
~ \Spiegeleisen.. ~ 4 a | om se me Af oe re oe 1.3 
——————|=—=—=—-—- | 0.88 | —__ |__| 56.19 [-—__|-____| 43. 44 Sey ee 47.33 ———} 48.05 Eee 50.10 | - 52.34 
1116.5 1036 | 934.6 950 | 958 989 1135.2 
Cost per ton of charge... (45.12) (5423) (46.47) hed } | (49.82) = } (50.15) — } | (50.66) | (46.11) 
: = a yi aa ’ Without , Without ) | | 
Cost per ton of scrapand pig .. .. (44.21) (52.96) (45.50) Earl (44.84) no } (45.42) tog } | 46.97) | (44.60) 
‘ao. SRE ee aes kL | 150 4.20 160 4.48 165 4.62 147 4,12 27.2 0.76 
a |) percent. manganese ore .. .. 42.0 | | 18 0.75 | | 
S }Cinder(own) .. .. .. .. ../ 15.0 35 | 0.525 20 0.30 44 | «(0.66 41 0.61 27 0.41 | = 
% | Cinder (bought, slag)... .. .. 17.0 0.525 87 1.48 6.73 5.14 5.23 4.53 0.76 
=) eas, er Guabins tie = re See. eee) fae rece SME Te! BE eee 
Total ore and metal 50.38 56.715 50.17 52.47 53.28 54.63 | 13.10 
Time... 2. 2. oe oe oe ee oe oe] 18.08 150 1.80 60 | 0.72 | 125 1.50 108 |s«1.30 116 1.39 "109 1.31 78 0.93 
eS Se a ee ae a eee 1 | 0.025 | 1 0.025 | 
: oi —— 1.80 ——| 0.746 1.525 |\—_——-| 1.30 -- 1.39 —| 1.81 —— 0.98 
2 (¢ ‘ost of gasifying ae ae | 0.98 1.15 1.37 
Bp 4Coal on we oe oe oe oe os] 19,0 220} 4.13 | 220 4.18 a2: | «4.20 260 4.94 307. | «5.84 267 5.07 
& \Coke, graphite, wood, &e. |. 0.24 0.125 | 0.10 
Rate ————| 0,96 ——| 4.305 4.28 |__| 5.18 —— 6.0 7.21 5.07 
Sa Pnchases ore staat ni “ xo oo GO | 1 0.065 | 1 0.065 | | 
© & | Refractory material for furnace . | 0.90 | 1.60 | 2.59 
es | Refractory material for working .. 0.35 | 0.20 0.35 | 71.40 2.45 2.52 2.85 
& = | Dolomite tar, including wages... 0.70 6.€0 | 0.60 J 
% — ——| 1.05 ——| 1.765 -| 2,618 j———_-| 1.40 —— + 2.45 ——--| 2.52 —— +S «—- 2.85 
,, (Steam, gas, electricity pet hh 0.50 0.17 0.20 | } 
s 3 | Tools, stores, and spare parts = 0.40 0.50 0.50 | 71.71 1.71 1,62 2.23 
Se. Other operations, wages, materia 1,00 1.00 | 1.00 | J | 
22, | Direct wages, salaries, bonus =. 0.95 2.00 | 1.50 | 2.28 2.40 | 2.46 5.52 
PZ Ingot _. ,, err ee 0.50 0.50 | 0.50 | 0.50 50 | 0.50 0.50 
\General, royalty, depreciation, &c. ——/| 8.35 — 4.17 3.70 i 4.49 —— 4.61 |—-——_ 4.58 ——| 8.25 
} | a Beas 2= Sa re cal 2S 
Gross cost of production .. .. .. .. | 56.82 | 67.70 62.29 | 64.84 67.82 } 70.25 70.20 
(| 20.0] 23007 4.60 
| p.c.) | 
, 3.0 140) 0.42 | 
Less—Value of slags 23.5 | 145 (18.5, 3.40 i st la 250 (13 50 210 (14 | 3.20 0.52 
| 7 p.c. 187 (19 | 5.15 250 (13 | 3. 210 (14 | 3.2 ). 52 
2.5 | 165 (6.9) 0.41 p.c.) p.c.) p.c.). | 
. ms \ p.c. | 
Steam and waste heat utilised .. | 0.48 | 
4.60 = iy 4.29 |_—| 5.1 Kenianat | SaB are 3.20 ae 
Net cost of production... .. .. .. .. an Gere ~~ | 67.98 58.00 59.69 64.32 67.05 69.68 
[ 4 ; } | 
1 ‘ Average 54.18 
Cost of conversion (referred to 1 ton of | = | | 
serap and pig soe ee ea L | 8.01 14.32 12,50 | 14,85 18.90 | 20.08 25.08 
~~ | 
8.83 shillings | 
Comparative cost of production... | 100 108), 199 aT | 14 123 128 138 
pal 2h, 




















work with fixed or tilting open-hearth furnaces. 
Favourable reports were to hand from England and 
America concerning the use of tilting furnaces ; but 
a difficulty was raised by the fact that, in spite of the 
gradually increasing production of open-hearth steel 
in Germany, this type of furnace was practically 
nowhere employed. With regard to the Talbot process 
—only practicable in tilting furnaces—a fact in its 
disfavour was that, apart from America and England, 
it had not been able to find a footing in the other 
steel-producing countries, in spite of various reports 
upon the favourable results obtained with it. In 
spite of these by no means encouraging facts, it was 
decided to make an exhaustive investigation of the 
Palbot process and its application to Witkowitz 
conditions ; and with this object steel experts made 
repeated visits to England and America, and also to 
Senelle, and ultimately Professor Eichhoff, con- 


jointly with Mr. von Maltitz, gave an expert opinion | 


in favour of the adaptability of the Talbot process, 
with certain important modifications, to meet the 
local conditions. As the result of all its studies, the 
firm recognised that it would have itself to elaborate 
the most suitable process for its conditions, employ- 
ing generally recognised principles, and arrive at the 
basis of the final arrangement of its steel works by 





* No. I. appeared May sth. 


| process, 111, which may be taken as being too favourable ; for 
| the Talbot process, 114; for the Wellman furnace, 123; for 
| the fixed open-hearth furnace, 128 ; and for the duplex process, 
| 133. If in this series of values the cost of production by the 
| Talbot process be again taken as equal to 100, the costs for the 
| Wellman furnace come out at 108, and for the fixed open-hearth 
| furnace at 112, in comparison with the values 100: 105: 107 
as based on the Witkowitz conditions, The reason for this 
discrepancy is to be sought for simply in the differénce in the 
manner of utilising the raw materials. 


CONCLUSION. 

Tn finally summing up the results of our various experiments, 
I wish first of all to emphasise the fact that any conclusions 
drawn from them apply strictly only to our Witkowitz condi- 
tions, and assume an average daily production of from 800 to 
1000 tons of steel; and that mathematical divergences from 
our conclusions may result on repeating these experiments in a 
different locality and under different conditions. Apart from 
this, however, we may arrive at a number of conclusions which 
may claim to be generally applicable. Taking for granted the 
above remarks, we have been able to find :— 

(1) By using a mixer—capable of being heated—and carrying 
out but a small amount of refining in the same, the production 
of the steel furnaces supplied by it can be increased by about 
30 per cent. 

(2) The quality of steel produced is, both physically and 
chemically, independent of the choice of furnace employed. 

(3) The yield is influenced by (a) the pig iron employed, and 
(6) the ratio of scrap to mixer iron and pig iron respectively ; 
and such yield is practically the same whenever the same con- 
ditions are observed in furnaces of different types. 

(4) The Talbot furnace is the type most adaptable to the work- 





within fairly wide limits, in the amount of scrap added. 


ing up of pig iron of varying composition, and to changes, | 


that it may reasonably be described as the open-hearth furnace 
of the future. 

Mr. Benjamin Talbot said that Dr. Schuster had 
started out by sending a Commission all over the 
steel-making world to ascertain what was being done 
and said with regard to the various processes. The 
result of that Commission appeared to him to have 
been that Dr. Schuster did not rely entirely upon any 
of the reports, because he stated in his paper that 
everybody had different ideas, so he decided to build 
a new plant in which the various processes could be 
satisfactorily compared. One had only to look over 
the plans to realise that at Witkowitz there had been 
built a magnificent open-hearth shop, containing every 
modern idea and labour-saving appliance. Of course, 
in a works of the character of Witkowitz, with the 
varied trades supplied there, several fixed furnaces 
working special mixtures and alloys would be sure to 
be useful. However, he wouid like to call the atten- 
| tion of the members to the plans of the furnaces, 
| and especially to the areas given for the regenerators 
|of the various furnaces illustrated. It would be 
| noticed that the regenerators of the 60-ton tilting 
furnace were as large as those of the 200-ton tilting 
furnace, which confirmed what he (Mr. Talbot) had 
| previously written and said upon the subject. After 





‘nearly twelve months’ work, Dr. Schuster had proved 
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conclusively that the quality of the steel obtained by 
the Talbot process was equal to that obtained from 
the other two systems, and as steel for weldless 
tubes had been got from the Talbot furnace, he 
thought Dr. Schuster had given the steel every test 
that was necessary. The various grades of steel made 
had been tabulated, and the list could certainly be 
described as of a miscellaneous character. There was 
also a comparison of costs of construction, and Dr. 
Schuster’s figures amply confirmed the claim that in 
large modern open-hearth shops, dealing with liquid 
iron, the Talbot process, with the 200-ton tilting 
furnace would be more economical to build than the 
60-ton to 80-ton tilting or fixed furnace for the same 
large output. Dr. Schuster gave the comparative 
figures of cost per ton of output in the ratio of 882 
for the Talbot, 1070 for the 60-ton Wellman, and 
1000 for the fixed furnace—that was satisfactory. 
The table giving all the materials used in making a 
ton of steel proved that less fuel, oxide, lime, refrac- 
tory material, and “ferro” were required. It was 
also the fact that with less lime, oxide and refractory 
material used with the same metal, there was a less 
volume of basic slag, and therefore the phosphoric 
acid in the slag was higher and the slag more valuable 
and would yield a larger credit to the account. The 
question of the quality of slag would, he hoped, now 
be finally settled, especially for German critics. 
Turning to the question of upkeep and durability of 
the brickwork and lining, a question which had 
caused perhaps more discussion than any other, 
Dr. Schuster’s paper gave the tonnage obtained from 
one lining in each process, the results being :—The 
‘Talbot furnace, 52,000 tons (amended figure); the 
Wellman, 27,600 tons ; the fixed open-hearth furnace, 
27,800 tons. That showed what could be obtained 
when using suitable liquid metal, which required the 
minimum of lime and oxide. Dr. Schuster had 
referred to an important detail, namely, the lining 
of steel ladles, and was correct in stating that the 
cost of upkeep of the ladles used in the Talbot process 
was much less than of those used in the ordinary 
basic processes. That was due to the absence of 
slag in the ladles. With reference to cost, naturally 
the author did not give his own figures. He, however, 
gave comparative figures, which were very useful. 
If the Talbot process cost was given as £100, then 
under the conditions at Witkowitz the 60-ton tilting 
furnace came out at £105. and the fixed open-hearth 
furnace at £107. Withregard to the so-called mixer, or 
continuous preliminary refining furnace, the author’s 
remarks were very interesting. Dr. Schuster stated 
that its chief use was for storage and mixing, and that 
only aminimum amount of refining was done, and yet 
with that small amount of refining, an increase of 30 per 
cent. of output was obtained from the steel furnace. 
But was it a small amount of refining ? The analyses 
of the pig metal poured into the preliminary refiner 
and of the metal used in the steel furnace were given 
in the paper. The pig metal was good basic or 
Thomas metal, and the effect of working in the pre- 
liminary furnace was to reduce the silicon about 
60 per cent., and the sulphur and manganese about 
40 per cent. Fortunately, sufficient work was done 
upon the silicon and sulphur without appreciably 
touching the phosphorus, as there would have been a 
loss in taking out part of the phosphorus and so 
reducing the percentage of phosphorus in the steel 
furnace and in the resulting slag, as the basic slag 
was so valuable. It appeared to him that Dr. Schuster 
was quite right in cutting down the refining in the 
preliminary furnace. If more work were desired in 
the preliminary furnace, then that furnace should 
be made larger if the same output were required. 
Again, the results showed how desirable it was to 
have a good quality of liquid metal for basic steel- 
making, and they were fortunate upon the Continent 
to be able to get it at a reasonable cost. Dr. Schuster 
had referred to the introduction of Bessemer con- 
verters as preliminary refiners for open hearth furnaces 
in the United States, and had pointed out that at 
Witkowitz they had used that method for many 
years, but abandoned it in their new plant because 
of the increased cost of making steel. At two works 
in America where the Talbot process was used, 
the Bessemer converter fed the steel furnaces, and 
enormous outputs were obtained—as much as 5000 
tons per week from one 200-ton Talbot furnace. 
In conclusion, Mr. Talbot remarked that he did not 
think anyone using small tilting furnaces would 
drain them dry after each heat, which was obviously 
a foolish thing to do, as it took time and put an un- 
necessary strain upon the furnace lining, and, again, 
even a small amount of metal with a covering of slag 
was useful if retained in the furnace to help along the 
next heat. He thought Dr. Schuster had tabulated 
his conclusions in excellent form, and he entirely 
agreed with them. 

Mr. Otto Frick commented on the rareness with 
which so many practical data were collected together 
and given openly to competitors as in this case. Dr. 
Schuster had taken a course which was calculated 
to benefit the whole industry. On looking through 
the tables most members would agree with the con- 
clusions stated bearing in mind the conditions under 
which the work had been carried out, but he noted 
that whilst a great deal of information had been given, 
the paper did not state the reasons why this process 
was better than others. It was interesting to compare 


the different furnaces which had been installed at | 











Witkowitz. It would appear that the Talbot furnace 
had a surface of 53 square metres, and the other 
furnaces surfaces of 36 square metres and 33 square 
metres. The average depth of the bath was 167 mm. 
for the Talbot and 237 mm. for the others. It was 
clear that in open-hearth furnace practice the object 
was to transfer the heat from the furnace to the bath, 
and the shallower the bath the more heat could be 
got into it. In this respect, the Talbot furnace 
enjoyed an advantage. With regard to scale and ore, 
the addition had been practically the same per ton 
of pig added in each case, and it was certainly astonish- 
ing to find that notwithstanding that the other 
furnaces had less pig and about the same amount 
of lime added, yet the amount of slag produced was 
very much higher. In the Talbot furnace it was 
213 kilos., and in the other furnaces about 290 kilos. 
per ton of steel. The extra slag in those cases pro- 
bably came from the roof. If an estimate were made 
of the amount of slag per square metre of surface 
the comparison was favourable to the Talbot furnace. 
The most important point of all perhaps was the 
coal consumption. Taking the amount of coal that 
was burnt in twenty-four hours, he found in the case 
of the Talbot furnace it was 66 tons, and in the case 
of the others 46 tons. That implied that the other 
furnaces were so designed that they could not utilise 
more than 46 tons of coal per day, and to obtain a 
proper comparison it would be necessary to put down 
furnaces which would use the same amount of coal. 
Another interesting point was as to the suriace of 
bath per ton of coal which appeared to be somewhat 
smaller in the Talbot furnace than in the others ; 
indeed, all the points which were of importance for 
distributing the heat to the bath were in favour of 
the Talbot furnace. He had tried to calculate the 
length of time the gases remained in the bath, and 
assuming 36 cubic metres of gas per kilogramme of 
coal at 170 deg. Cent., then in the Talbot furnace 
the gas remained in the bath about 4.4 seconds, and 
in the others about 3.5 seconds. Dr. Schuster dealt 
with the question of costs, and he gathered from the 
tables that the steel cost about M.15 per ton in the 
Talbot and about M.19 per ton in the Wellman 
furnace. Another point related to the possibility 
with the Talbot furnace of obtaining the desired 
production without straining the furnace. 

Mr. T. C. Hutchinson, after referring to the debt 
of gratitude which the industry owed to Dr. Schuster, 
said he would like to ask the author one or two ques- 
tions. It was stated that in some cases up to 50 per 
cent. of the original sulphur content had been elimi- 
nated during the transport of the pig iron in the 
ladles. He gathered that that was due altogether 
to the movement of the particles as the metal was 
carried, and it seemed to him that steel makers had 
better try to imitate that action. With regard to 
the electric furnace, he noted that the ferro-manganese 
was brought to the liquid condition before putting 
it into the casting ladle. Reference was also made to 





the employment of the electric furnace for the 
refining of special steels. Was that likely to lead to 
the putting down of electric furnaces of higher 
capacity ? The length of the life of the Talbot furnace 
at Witkowitz was a revelation, and his company had | 
not been able to obtain anything like that length | 
of life for the furnaces at Skinningrove. That was | 
owing to the conditions under which they were | 
operated. In England they had to work with crude | 
iron from the blast furnace without any intermediate | 
mixing. At the September meeting of the Institute | 
in Brussels he had stated that he hoped to have | 
the mixer in operation at Skinningrove in a few | 
months. That hope had not been fulfilled, the second | 
furnace only having been delivered a week ago, and 
the works had been so pressed for steel that they 
had had to use both furnaces as finishing furnaces. 
When the third furnace was available, which he hoped 
would be in the course of a few weeks, then it was 
intended to use one furnace as a mixer. With regard 
to the use of the Talbot furnace as a finishing furnace, 
that furnace had been bricked up on the casting side 
to make it entirely solid, so that they would be able 
in the furnace which Dr. Schuster called a 60-ton 
furnace to put in 120 tons of metal, to take 60 tons out, 
and leave 60 tons in, and in that way get the full 
benefit of the Talbot process throughout. 

Mr. Benjamin Head asked whether at Witkowitz 
they worked the same process in the Wellman furnace 
as in the small fixed furnace? The meeting would be 
interested to know that at the Union Works, Dort- 
mund, there had recently been installed some 50-ton 
tilting furnaces, and the results attained showed an 
improvement on those given in the paper. The 
Dortmund furnaces were 10 per cent. smaller than 
the 60-ton furnace at Witkowitz, and the output had 
been approximately 250 tons per day from each 
furnace, whereas at Witkowitz the output was 180 
tons. If account were taken of their smaller capacity, 
and the fact that the Witkowitz furnaces had the 
advantage of a mixer, the comparative outputs would 
be 270 tons at Dortmund and 135 tons at Witkowitz. 
The iron used was practically the same in each case, 
but the process at Dortmund was presumably different 
from that at Witkowitz, inasmuch as a development 
of the Hoesch process was used. 

‘ Mr. F. W. Harbord said he had paid a visit to the 
works at Witkowitz recently, and was able to confirm 
what had been stated by Dr. Schuster. The open- 
hearth plant installed there was the most complete of 





its kind he had ever seen, and included all the adjuncts 
which made for rapid working. The gas producep 
plant was also quite the best of its kind that he haq 
had the opportunity of inspecting. With reference 
to the duplex process, he had always held that there 
was no excuse for that process except the increase 
of output. When he was in America last year, he 
asked why the duplex process was used with the 
Talbot plant, and the answer was that as the Bessemer 
plant only cost a small proportion of the capital 
expenditure in relation to output, it was worth doing, 
as it enabled makers in times of good trade to increase 
the output from 30 to 50 per cent., which tore 
than compensated for the loss on capital expenditure 
when the plant was standing idle during periods of 
depressed trade. He would like to ask Dr. Schuster 
if when using the duplex process he desiliconised the 
metal or whether he blew right down, and what jn 
either case were the costs compared with other 
processes ? With reference to the use of the mixer 
the result shown in the paper was much better than 
could be obtained with English iron, Fortunately, 
Dr. Schuster had a material with a high percentage 
of manganese, and could desulphurise much nore 
readily. The Union furnace referred to by Mr. Head 
he had seen in operation. It was really a modifica. 
tion of the Bertrand-Thiel process, and he was told 
that an output of 200 tons per day from a 60-ton fur- 
nace was obtained. That was a high output, and the 
furnace was certainly worthy the consideration of 
English steel manufacturers. 

Mr. T. Twynam said that the reason for shutting 
down the Talbot furnace at the Senelle Ironworks 
in France—a fact referred to in the paper—was that 
the works were situated in a district where the basic 
Bessemer process was cheaper, and indeed that process 
had been adopted with great success. 

It was announced that owing to want of time. Dr. 
Schuster would reply to the many points raised in 
writing. 

The President proposed, and the meeting carried 
with acclamation a hearty vote of thanks to the aut hor 
for his interesting paper. 

Professor Bertram Hopkinson then presented the 
paper by himself and Sir Robert Hadfield on 


“Tue MAGNETIC AND MECHANICAL PROPERTIES 


OF MANGANESE STEEL.” 


The present paper is mainly concerned with the well-known 
alloy of iron with about 12 per cent manganese and 1} per cent. 
carbon, known as “ manganese steel.”’ For ordinary commercial 
use this material is generally heat treated, the treatment con- 
sisting in heating to about 1000 deg. Cent. and quenching in 
water. It is then very tough and strong ; a piece jin. by fin, 
section can be bent double without fracture, and the Brinell 
hardness number is about 200. It was observed by one of the 
authors many years ago that by heating at a high temperature 
followed by slow cooling, the material could be made magnetic 
and very brittle. In a recent paper by the authors some measure- 
ments of the magnetism of the steel so treated were recorded, 
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was probably the speed of cooling rather than the prolonged 
heating which preceded it. The present research is a further 
study of this problem. 

Pieces of the material as first prepared and water-toughened, 
which were practically without magnetism, were heated at 
various temperatures which could be accurately controlled and 
kept constant, and the results obtained are shown in the diagram 
below. , 

Experiments were then tried on the destruction of the 
magnetic quality which had been induced by the heat treat- 
ment just described. It was found that : 

(1) Heating the magnetic material at 550 deg. Cent. or at any 
lower temperature did not diminish the magnetism, which 
remained about half that of pure iron. 

(2) Heating at a temperature exceeding 640 deg. Cent. 
resulted in diminution of magnetism, the rate of diminution 
becoming more rapid, and the ultimate value reached becoming 
less as the temperature rose. The magnetism is almost com- 
pletely destroyed by a few minutes’ heating at 750 deg. Cent. 

Effects closely analogous to those which have been described 
have been observed in a steel containing only a small propor- 
tion of manganese. 

We take from the paper one diagram which is 
self-explanatory. 

Sir Robert Hadfield pointed out that the research 
described in the paper had a bearing not only on 
manganese steel, but on complex problems in con- 
nection with other kinds of steel. The authors took 
specimens of manganese steel in the various stages 
described in the paper, and determined the carbide 
carbon. Some very interesting results were obtained. 
The total carbon dealt with in each case was 1.21 per 
cent. The carbide carbon was 0.16 per cent. and 
0.17 per cent. The specimen was treated at 650 deg. 
Cent. for six hours, and in the non-magnetic con- 
dition the carbide carbon content was then 0.55 
per cent. and 0.56 per cent. Another specimen 
kept at 500 deg. Cent. for six hours, and which had 
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0.55 per cent. of carbide carbon, had a specific 
magnetism of 40 per cent. The magnetism of a 
toughened material which had been subjected to the 
game treatment, and was then reheated and toughened 
decreased to practically nil, and the carbide earbon 
changed to its old percentage of 0.16. This was a 
remarkable proof of the way in which the carbon 
content could be changed, and yet these varieties in 
toughness and hardness obtained, the ball hardness 
varying between 438 and 200. These were extra- 
ordinary anomalies, and the figures suggested that 
the carbon played no part in connection with the 
magnetic or non-magnetic condition of the specimen. 
It would be noted that the same percentages of carbide 
carbon were given by specimens in which the magnetic 
properties varied between 0.2 and 40.2. These 
things suggested how large an amount of research 
work remained to be done. It was curious that the 
pall hardness of manganese steel never went beyond 
a maximum of 550. This point was one of great 
interest, and suggested a line of research which might 
solve more than one problem. 

Professor H. Le Chatelier, speaking in French, 
said that the two points more particularly investigated 

magnetic properties and brittleness—were points 
concerning whieh it was more than ever desirable 
at the present time to multiply experiments. During 
the last few years micrography and thermal analysis 
had considerably added to the knowledge of metals, 
but it had now become necessary to undertake inves- 
tigations in other and newer directions. Amongst 
the properties of metals a few had been almost 
completely defined by the chemical constitution of, 
the metal. This was the case with regard to density, 
electrical conductivity, and the thermal phenomena 
accompanying cooling. Other factors, such, ‘for 
example, as interstrain, had only an indirect influence 
on the properties. It was just the opposite, however, 
with regard to brittleness and magnetic properties. 
They depended, it was true, on the chemical con- 
stitution, but they also depended to a very con- 
siderable extent on other factors which it was now 
found necessary to ascertain and to investigate. 
Tdke, for instance, brittleness. A bar of molten 
zine was relatively brittle at ordinary temperatures, 
and thence up to 100 deg. it could not be bent 
without breaking. At 125 deg., on the other hand, 
it was impossible to break it. It bent with facility, 
yet its composition and chemical constitution and 
structure remained identical. Something else must 
have undergone a change. Nevertheless, not even 
microscopic examination of the metal during deforma- 
tion revealed anything in particular. With regard 
to the magnetic properties, the facts still remained 
inexplicable. Take, for example, iron sesqui-oxide. 
The slightest change in the conditions of its prepara- 
tion or in its purity or in the temperatures to which it 
may have been heated would lead to enormous 
changes in the magnetic properties, although those 
changes could not be attributed at present to any one 
of the determining conditions which accompany 
them. Observations such as those recorded in the 
paper by Sir Robert Hadfield and Professor Hop- 
kinson appeared to throw much fresh light on the 
nature of these highly interesting problems. 

Dr. Carl Benedicts expressed his interest in the work, 
which had given them new experimental facts. The 
rise of magnetic properties was a problem which 
required to be carefully investigated. An interesting 
fact was the behaviour of magnetic manganese steel 
heated at 650 deg. Cent. in comparison with the non- 
magnetic variety heated at the same temperature. 
It was pointed out that the final condition at this 
temperature was different whether it was approached 
from above or below. That was a point of very great 
interest. As Professor Le Chatelier had pointed out, 
many remarkable changes for which no cause could 
at present be assigned took place in metals. That 
was particularly the case with the magnetic properties. 

Dr. Walter Rosenhain believed it was dangerqus 
to argue back from a research on an isolated alloy 
steel to what occurred in carbon steels. In order to 
do that it would be necessary to deal with the subject 
step by step from high percentages of manganese 
down to low or vanishing percentages. He had had 
some specimens of manganese steel supplied by Sir 
Robert Hadfield for purposes of experiment, and 
although the research was not yet completed he was 
able to say that the transformations of manganese 
steels did not stop at 700 deg. and 400 deg. or 200 deg. 
Cent. He had succeeded in getting points in the 
cooling curve as low as 50 deg. Cent., and had obtained 
points in another case at 25 deg., and 255 deg. and 
155 deg. Cent. It was evident that there was quite 
® number of transformation points where heat was 
evolved at exceedingly low temperatures, compared 
with anything that had been noted in the case of 
carbon steels. There had been no opportunity up 
to the present time to correlate these results with 
hardness, magnetic properties or the microscopic 
structure, but he hoped to deal with the subject more 
fully at a later date. 

Dr. JE. Stead referred to the laborious character 
of the work in a research where specimens had been 
heated for 800 hours. He would like to ask one ques- 
tion, and that was what was meant by the statement 

after heating for six hours at 400 deg. Cent., the 
surface _ became covered with interlacing lines. 
lhose lines represented plates of hard material, the 


edges of which, it was stated, were left standing up 








by the polishing. What he wished to know was, 
did these lines rise out of the surface during the 
heating ? 

Professor Hopkinson said the specimen was heated 
and polished after heating ; there were no elevations 
on the surface after simple heating. 

Mr. W. H. Hatfield believed that the whole of the 
facts set forth in the paper would ke found to be 
well included in the solution theory when viewed by 
the light of modern chemical knowledge. 

Professor Hopkinson expressed his interest in the 
research which was being carried out by Dr. Rosen- 
hain. One point of considerable importance referred 
to the effect of over-straining on manganese steel. 
His own experience went to show that the effect of 
breaking a bar was to make it very slightly magnetic 
as well as hard. The effects produced were, indeed, 
much the same as those which followed prolonged 
heating at 300 deg. to 400 deg. Cent. One other 
point was the relation between the amount of magnet- 
ism present in the test piece and the absorption of 
heat. He did not carry out these tests, but he believed 
he was right in saying that they were all carried out 
on material which had been made as magnetic as it 
could be made. It would be rather difficult by that 
method to arrive at a quantitative relation between 
the amount of magnetism and the amount of heat 
absorbed. 

Sir Robert Hadfield said that Mr. Hatfield had 
raised an interesting question, but he would like to point 
out that the conditions under which the work was 
carried out made it quite certain that the magnetic 
results were absolutely pure physical changes, and 
had nothing to do with grinding or decarburisation 
or anything of that kind. The results obtained 
represented absolutely new and novel conditions. 

The President, in moving a vote of thanks to the 
authors, expressed the pleasure of the meeting at the 
presence of their eminent French colleague, Pro- 
fessor H. Le Chatelier. 

Two papers—one by Mr. C. A. Edwards and Dr. 





H. C. H. Carpenter, and the other by Mr. A. MeCance, 
formed the subject of a joint discussion. The first is 
entitled, 
“THe HARDENING OF METALS, WITH SPECIAL 
REFERENCE TO TRON AND rvs ALLOYS,” 


and is a very long paper, but the authors thought- | 
fully have provided a summary, which we give | 
here :— 

The foregoing pages may be conveniently subdivided into | 
three sections, which deal with subjects that are in many ways | 
related to each other, but which may be considered quite | 
separately. These are :— | 

(1) The mechanism of annealing. 

(2) The hardening of metals by quenching. } 

(3) The constitution of austenite and martensite. 

The Mechanism of A ling.—In regard to the annealing 
or softening of metals by heating them to moderately high 
temperatures, followed by slow cooling, we conclude that this | 
operation consists in promoting the growth of the crystals. | 
The softening of the mass which is brought about in this way is 
due to the gradual elimination of the hard amorphous material 
which exists as envelopes around the crystals, and not to any 
change in the nature or hardness of the crystals themselves. 
The growth of crystals is in all probability caused by the unstable 
nature of the amorphous material, which tends to recrystallise. 
This recrystallisation increases as the temperature is raised, 
and must proceed by the gradual growth of certain crystals at 
the expense of others. During this process the amorphous 
envelopes act like ordinary electrolytes, whereby the substance 
of one crystal is transposed to another. 

Hardening by Quenching.—In the operation of quenching such 
alloys as carbon steels, severe stresses are set up which cause 
very pronounced crystal twinning. This twinning appears to 
be directly connected with the intensity of the thermal changes 
that occur when the mass is slowly cooled, and particularly 
with the carbide of Ar, inversion. The increased hardness 
which is produced by quenching steels from temperatures above 
their highest critical point is directly related to the velocity and 
thermal magnitude of the suppressed inversion, and the con- 
nection between these factors, crystal twinning and carbon 
percentage, is very evident. At all the surfaces of slip upon which 
twinning occurs amorphous layers are formed which are similar 
to those that Dr. Beilby has shown are produced when metals 
are deformed and hardened by cold working. We consider 
that the ultimate cause of hardening by quenching steels is 
due to the presence of these amorphous layers, It thus follows 
that the final cause of hardening by quenching is exactly the 
same as that of hardening by cold working, viz., the internal 
deformation of the crystals. The means by which this is brought 
about is, however, somewhat different. In the case of the so- 
called austenitic steels, the special elements present give rise 
to the formation of new compounds, which, no doubt, owing 
to their molecular weight, exert a greater osmotic pressure when 
in the y-iron solid solution, and lower the temperature at which 
the carbon separates from solution. They also decrease the 
velocity of the carbide change. The action is such that rapid 
q ing is not y in order to preserve the mass in the 
same physico-chemical constitution as properly quenched 
carbon steels. In both cases the carbide change is inhibited 
by pressure, but when this is brought about by external means 
such as quenching, twinning of the crystals is produced, whereas 
when the whole of the necessary pressure is already inherent 
in the mass, as osmotic pressure, no internal crystalline dis- 
turbance occurs. The amount of twinning which is produced 
by quenching is proportional to the amount of the inversion 
which has to be suppressed by external means, or inversely 
proportional to the’ retarding influence of the special elements 
present. Hence twinning is entirely absent when the necessary 
internal pressure is sufficient, as when the required amount of 
nickel is contained in the steel. We consider that these con- 
clusions are in accordance with all known experimental data 
which have a bearing upon this particular phenomenon, and, 
further, fhey do not appear to totally exclude any theory which 
has been previously formulated. Indeed, we cannot refrain 
from saying. that when carefully and impartially considered, 
each of those theories has some special merit, and it is sometimes 
a very difficult matter to decide at what stage one begins and 
another ends. In this connection, however, it is interesting 
to note that most of the important points of previous theories 
are in some form or another included in the above conclusions. 

Constitution of Martensite and Austenite.—Further evidence 
is given in the last section of this paper in support of the sug- 

stion, previously made:by one of us, that there is no consti- 
tutional difference betweén these two constituents, and that the 
apparent difference is due to twinning. Whilst we have not 











yet been able to experimentally prove this view, we are not 
aware of any fact which indicates the contrary. Moreover, in 
certain quenched copper-aluminium alloys, which are in every 
respect analogous to the cabon steels in which these so-called 
constituents are found, the effect has been conclusively proved 
to be due to crystal twinning. 


The second paper was even longer than the former, 
and we give only the conclusions. It is entitled, 


“*A ConTRIBUTION TO THE THEORY OF HARDENING.” 


1.—The cooling curve of a cylindrical rod during, quenching 
follows closely the cooling curve calculated on the assumptions 
that the surface of the rod is at the boiling temperature after 
immersion in the water, and that the cooling takes place accord- 
ing to the mathematical theory of conduction for this condition. 

2.—During the quenching of steel two transformations can 
take place—{a) the transformation of y to a-iron; (b) the 
transformation of carbon in solution to the state of carbon out 
of solution. The first of these can take place independently of 
the second, but the carbon cannot change its condition without 
necessitating the transformation to a-iron of the y-iron in which 
it is dissolved. : 

3.—8-iron is not a separate allotropic condition of iron, but 
is only a-iron which has lost its ferro-magnetism due to purely 
thermal causes—causes which are operative in every substance 
when heated. The thermal disturbances at the A, point are 
due to the variation in specific heat following the loss of ferro- 
magnetism. 

4.—On quenching steel the amount of carbon retained in 
solution is proportional to the cooling velocity at the Ar,—or 
at a temperature a little below this—and there is a minimum 
velocity of cooling which must be attained to keep all the 
carbon in solution. 

5.—The change from y to a-iron takes place with a very 
high velocity of transformation, and no cooling which can be 
obtained under practical conditions is sufficiently fast to appre- 
ciably retard it. This velocity of transformation is lowered by 
the solution of other elements in the iron. 

6.—In a quenched and uniformly hardened steel the carbon 
is in the state of solution, and it retains a portion of the iron 
in the y condition—the proportion increases very rapidly with 
the carbon content. The majority of the iron is, however, 
in the a condition, but owing to the restricted mobility during 
the period of quenching, the crystalline units are not homo- 
geneously orientated, and the hardness of quenched steels is 
due to this condition, which is similar to that of “ inter-strain.” 
The hardness is inter-strain hardness. 

7.—Cracks may be formed during quenching through two 
eauses—(a) by stresses due to differences in temperature 
causing differences in expansion ; (b) by differences in expan- 
sion caused by non-uniform hardening—that is, by differences 
in cooling velocity. Definite modes of cracking are produced 
by each of these causes, which can be recognised. 

The investigations recorded in this paper all relate to the 
quenching temperature in its relation to the Ac; point, and 
they are being continued on the same steels with the tempera- 
ture of quenching viewed from the Ar, point as a basis. This 
will bring the practical more in accord with the theoretical 
conditions. Later it is hoped to examine in a similar manner 
the effects of tempering on the physical properties, and to 
interpret the results in the light of the above theory. 


Dr. G. T. Beilby said the first paper was a bold 
attempt to grapple with the hardening problem, a 
subject to which he had himself devoted a good deal 
of attention. A point which was vital to the whole 


| significance of the theory put forward was the question 


why the vitreous amorphous phase should be harder 
than the crystalline. It was interesting to consider 
how hardness, or the power to resist deforming 
stresses without permanent deformation, might be 
affected by the molecular structure of the metal. 
In a mass of metal there was a certain available 
amount of cohesion which was the product of the 
specific cohesion of each molecule by the number of 
molecules present, and the rigidity of the aggregate 
which meant its hardness would be determined by 
the use to which the available cohesion was utilised 
in the structure of the aggregate. He was acquainted 
with no evidence that changes in rigidity and elas- 
ticity occurred in hardened and tempered steel which 
was kept at ordinary temperatures. 

Dr. Walter Rosenhain was of opinion that there 
was no foundation for the theory that quenched 
steel was hardened by strains occurring during sudden 
cooling. The movements were not large enough. 
Nothing like serious hardening was obtained until 
the metal had been stretched or strained very con- 
siderably, and in a piece of steel which was being 
quenched the actual amount of movement which 
took place was so slight that it was impossible to 
ascribe to it any disturbance of the molecular arrange- 
ment. 

Mr. D. Carnegie referred to a point of practical 
interest arriving out of the curves which were included 
in the paper by Mr. McCance. These brought out 
the important fact that the Brinell hardness of 713 
occurred in the specimens containing .069 and .06 
carbon. 

Sir William Beardmore dealt with Mr. McCance’s 
paper. The theory put forward was that the harden- 
ing was due in the first place to the carbon being 
dissolved in the gamma iron at the Ac, point. 
Secondly, that at the Ac, point the remaining iron 
changed into the gamma condition, and that on quick 
cooling the carbon remained in the hardened con- 
dition diffused throughout the mass, the greater 
part changing to the alpha condition, but a part of 
the iron being retained in the gamma condition. 
To bring that theory into line with workshop practice 
it was necessary to shed that part of the theory 
which suggested gamma iron being retained in the 
steel after cooling. The whole theory of hardening 
depended upon carbon condition and inter-strain. 
That theory of inter-strain brought the hardening of 
steel into line with the hardness produced by cold 
working such as shearing, wire-drawing, and other 
shop operations. 

Sir Robert Hadfield said that the theory put forward 
by Mr. McCance had been advanced many years ago 
by two eminent American workers, Professor Langley 
and Mr. William Metcalfe, who in a paper written 
in 1892 had suggested that a true hardening effect 
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- up by qu 
to cold water. 
izgested, the sooner the industry had experi- 
f of the fact the better, and if Dr. Rosen- 


enching from the heat of boiling water | 


way sl 
mental proo 
hi 
at his 
on the 


ynbers. 
Pa vote of thanks having been accorded to the 


authors of the papers, the conference adjourned until 
the following day. 

The annual dinner was held on the evening of May 
7th, when Monsieur Adolph Greiner presided over a 
distinguished company, whic th included the Belgian 
Minister and the President of the American Iron and 


Stcel Institute. 


command, would carry out a practical research 
subject he would earn the thanks of all 





300,000: HORSE-POWER HYDRO-ELECTRIC PLANT 
ON THE MISSISSIPPI. 


No. III.* 

Thi power-house proper is a structure built upon 
the enormous mass of concrete already described, this 
mass being 1720ft. long, 132ft. wide, and 60ft. high. 
The building is 120ft. wide, and has steel columns 


and roof trusses, with walls of brick and concrete. 


ual by the tension which could be | high-tension apparatus, and the exciter sets. On 


If steel could be hardened in the | 


ain, who had the very delicate apparatus necessary | 


the upper floor are the high and low-tension oil 
switches .and buses, andl the ightning arresters. 
There are two 150-ton electric overhead travelling 
cranes in the generator room, and a similar 75-ton 
crane serves the gate-room. 

The power equipment will eventually comprise 
thirty vertical shaft Francis reaction turbines, each 
developing 10,000 horse-power at the normal working 
head of 32ft. The actual head may range from 20ft. 
to 40ft., at which the power of the turbines will be 
6000 and 14,000 horse-power respectively. Each 
turbine drives an alternating-current generator of 
7500 kilovolt-ampére capacity, 33ft. diameter, and 
llft. high. These generate three-phase 25-cycle 
current at 11,000 volts. The total revolving weight 
of the turbine and generator is about 275 tons, and 
the normal speed is 57.7 revolutions per minute. 
The thirty generators will be served by four exciter 





units. At present the plant comprises fifteen generat- 
ing units and two exciter units. ‘Ten of these generat- 
ing units were in operation in July, 1913. 

The conditions under which the station works | 
necessitated the use of very large machines, and 
the reaction type of turbine was adopted for the 
reasons that it operates with full buckets, that it | 
can be set low enough to utilise the full head at all 


| the greatest amount of reaction force. 


manufacturing companies between which the con- 
tract for the first fifteen turbines was divided—the 
Wellman, Seaver, Morgan Company, of Cleveland, 
and the I. P. Morris Company, of Philadelphia. 
According to a description in the American Engi- 
neering News, the essential differences between Ameri- 
can and European types of reaction turbines are in 
the shape and dimensions of the buckets. In turbines 
of this type the aim is to secure in the runner or 
rotating member a combination of the largest possible 
discharge capacity with the smallest possible diameter, 
as this results in the minimum weight of metal to 
utilise the maximum percentage of the available 
reactionary force and to obtain the highest speed. 
Decreasing the diameter increases the velocity, the 
head being constant, but it decreases the discharge 
capacity. In the American type of runner a large 
discharge capacity is secured by the shape of the 
buckets and the axial depth of the entry passages. 
‘These passages are made as large as possible by making 


| the vertical sections of the vanes deeper instead of 


by increasing the diameter, while the outflow sections 
are enlarged by the broad dishing of these vanes. 


| In this way the runner is given extremely large entry 
|}and outflow areas in preportion to its diameter, 


while the curvature of the vanes is such as to utilise 
The vanes 
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The interior has a clear height of 60ft. from the floor 
to the roof trusses. It is divided longitudinally by a 
concrete wal, forming a room 65ft. wide on the river 
side for the generators and electrical apparatus, and 
a room 40ft. wide on the forebay side which covers 
the intake chamber and provides for handling the 
gates, screens, and trash racks. At present the 
building is erected for only 900ft., about half its ulti- 
mate length, but the foundation portion is complete 
for the full length of 1720ft. A plan of part of the 
building is shown in Fig. 24, 

Fig. 20, page 530, is a view of the power-house from 

















Fig. 25—RUNNER FOR 10,000-H.P. TURBINE 


the forebay side. The superstructure is completed | 
for only half the ultimate length, and the substructure 
extends beyond it. The arches indicate the openings 
to the wheel pits. The curved structure at the left 
is the concrete fender pier, extending from the main 
dam to the shore. The openings of this are normally 
submerged, so as to exclude ice and drift wood, logs, &c. 
The generator-room is 50ft. wide, and at its rear is 
a row of compartments 15ft. deep—against the par- 
tition _wall—in which are placed the transformers, 





* No. II. appeared May 8tb. 





| were submitted by Swiss, French, German, Italian, 


Fig. 24—PART OF POWER-HOUSE COMPLETED 


times—and thus have the highest speed due to the 
head—and that it will operate efficiently when fully 
submerged. It has also a high degree of speed regula- 
tion. While double runner turbines have been used 
in some cases, those at Keokuk are of the single 
runner type, on account of the less trouble they give 
in operation, in maintenance, and in lubrication. This 
is the first large American plant having low-speed 
machines connected directly to single runner turbines. 
With the double runner type a higher speed of rotation 
might have been obtained, with advantage to the 


‘rail, the floor being cut away to let the larger 


are of cast steel, with hollow forged steel stems fitted 
to bronze bearings in the upper and lower rings of 
the casing. ' These are lubricated with grease. 

In the Keokuk turbines, the runner comprises the 
hub and twenty radial buckets, and is 16ft. diameter 
and 12ft. high. One of the makers made each runner 
a single casting weighing 67 tons, but had to build 
a special steel platform wagon for transporting it by 
** mush- 
room” end extend nearly to the level of the rails. 
The other maker cast each runner in four pieces, with 
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Fig. 26—ROOF STRUCTURE FOR 110,000-VOLT TRANSMISSION LINE 


electrical machinery, but the controlling mechanism 
would have been more complicated and less accessible. 
On test the turbines have shown an efficiency of 
86 to 88 per cent. Their overload capacity is 13,000 
horse-power. Foreign designs for these great turbines 


and Norwegian engineers, but the designs of American 
engineers were found to meet the particular require- 
ments to best advantage. The design finally adopted 
—including the delivery tubes and draught tubes— 
was prepared by a committee composed of the chief 
engineer and mechanical engineer of the power com- 
pany and the chief engineers of the two American | 





an aggregate weight of 95 tons. One of these great 
runners is shown in Fig. 25. 

The runner is carried by a 25in. vertical shaft, 25ft. 
long, coupled to the generator shaft. There is a 
single thrust bearing below the generator bearing, 
supported by a conical spider frame seated in the wall 
of the wheel pit. Near the lower end of the shaft is 
a steady bearing. 

Fig. 27 is a vertical section through one turbine. In 
the thrust bearing oil at 250 1b. pressure is forced 
between a broad flat stationary ring and a similar 
rotating ring on the shaft, so that the weight of the 
revolving parts is carried on-a film of oil, To provide 
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Fig. 23. There is a floor at the thrust bearing level, 
and inspection holes in the housing enable the bear- 
ings to be regularly watched and inspected. Access 
to this floor is by steps from a basement or tunne! 
running the full length of the outer side of the power- 
house and having chambers also for the triplex oil 
pumps, accumulators, and receiver tanks which serve 


against accident consequent upon any failure of the 
oil supply, a roller bearing is fitted between the two 
rings. As the oil in the bearing cannot escape, the 
loss of oil pressure would simply lower the revolving 
ring upon the rollers, which would constitute a roller 
bearing running in oil. This would carry the load 
until the normal pressure could be restored. The 
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Pig. 27—SECrION THROUGH 10,000-H.P. TURBINE 


oil supply is in duplicate, a motor-driven pump going ; the thrust bearings. For each unit there are two 
into action automatically in the event of the pressure | pumps, one driven by chain gear from a horizontal 
from the shaft-driven pump being reduced. For three | shaft which is driven from a bevel gear on the turbine 
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chamber—Fig. 29—is formed by a spiral CUTIVE, ‘5 
that the width is constantly diminishing. |), thi, 
way there is a uniform rate of flow through the eal, 
vanes in the casing which surrounds the revolving 
runner. Regulation of the water supply in ac ws 
ance with the load is effected by the automat i: move- 
ment of these vanes under the control of the LOVernor, 

The draught tube beneath the runner is | sft. 
meter, giving ample discharge capacity for «|| water 
that can enter, and giving a flow veloc tity of 14ft, 
per second. The passage enlarges and turns to a 
horizontal direction at the outlet, which j 224 ft, 
high and by 40ft. wide with rounded sides, so (hat a 
the outlet the velocity is reduced to about 4it. per 
second. The bottom of the outlet opening is level 
with the floor of the tail race, which is a channel 
excavated in the river bed along the side of the power. 
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FORE BAY 
Fig. 29—PLAN OF SCROLL CHAMBER 
house to a depth of 23ft. below the river bed. Fi. 21, 


page 530, shows the tail race excavation, witli the 
power-house and the draught tube outlets at the left. 





At the right is the cofferdam built upon the river hed, 


| 23ft. above the floor of the tail race, and on this coffer- 


dam is standing a construction train for some strenyth- 
ening work on the cofferdam. Between the train 


| and the power-house may be seen the arches of the 
| west end of the main dam. 


The governors which regulate the water supply in 
accordance with the load—by shifting the guide vanes 
around the turbine wheel—are of the Lombard oil 
pressure type. On the power-house floor is the main 
part of the governor, containing the speed control 
element and anti-racing apparatus ; these operate 
sensitive valves, which in turn operate the large 
balanced relay valves, and thus operate the oil 





of the units the Kingsbury thrust bearing is being | shaft, and the other pump driven by an induction 
used, which requires oil at atmospheric pressure only. | motor. The latter is controlled by a pressure system | 

While the position and the use of these | and is started only when the oil supply or pressure | 
single thrust bearings is simple and convenient, an! begins to drop. 
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Fig. 28—-CROSS-SECTION OF SUBSTRUCTURE OF POWER HOUSE 


even simpler arrangement has been used in some; From the forebay there are four inlets 7}ft. by 
machines of the same size for a Canadian hydro- 22ft. for each turbine, as shown in the section, Fig. 28. 
electric plant. In that case the thrust bearing is | One of these leads almost directly to the wheel, while 
arranged upon the top of the shaft above the generator. | the others are curved to unite in a scroll chamber 

The turbine, with its shaft and bearings, is mounted | 39ft. diameter, which surrounds the remainder of 
in a steel-lined well or pit, 21ft. diameter, formed in | the circumference, so that the wheel receives the 
the solid- concrete mass of the power-house base— | water throughout its entire periphery. The scroll 




















Fig. 30—TRANSFORMER 


pressure cylinders, which are arranged in the base- 
ment or tunnel. The governor can be converted from 
automatic to hand operation, the gates then being 
capable of being moved to any position from closed 
to full open without regard to the speed of the runne r. 
An interior view of the generator room is given in 
Fig. 22, page 530. It shows the governor stand in 
front of each alternator. 

The exciting current for the main alternators is 
generated as alternating current by auxiliary turbines 
of 2000 horse-power, and is distributed to motor- 
driven exciter generators, one for each alternator. 
Each main unit is regulated by adjusting the field 
of its exciter. This arrangement eliminates large 
field rheostats and energy losses. The reactance of the 











ators und transformers is high enough to protect 
gener ial units, but special reactance coils are used 
indi agen links between bus sections of groups of four 
in ines to break the generator bus into sections 
B98, 000 kilowatts in case of heavy discharge to a 
ok es 

fault. ‘The 
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Fig. 31—LOW-TENSION BUS ROCM 


For the exciting of the present fifteen main units 
there are two auxiliary alternator sets of 1600 kilo- 
watts, of the same type and arrangement as the main 
units, but running at 125 revolutions. These furnish 
440-volt 25-cycle current for operating the individual 
motor generator exciters of the several main units. 
Each of the two alternator exciters has its own direct- 
current exciter mounted on the shaft extension above 
the alternator, so that it can be started as a self- 
contained unit. 

In view of the great length of the building, the dis- 
tribution of the exciting energy as alternating current 
effects an economy over the direct-current distribu- 
tion system more generally employed. As an alter- 
native the motor generator sets can be operated also 
with 440-volt 25-cycle current taken from the main 
11,000-volt bus through transformers. Further, in 
emergency these sets can be operated from the storage 
batteries used in connection with the operation of the 
vil switches in the switchboard room. 

The exciter fields of: all the main alternators arc 
controlled by Tirrell regulators, the parallel operation 
of which is effected by means of series transformer. 
interposed in +the machine leads, so that exchange 
currents between these alternators are compensated 
at.tomatically, 

Upposite each main alternator is a concrete cell 
or chamber containing its high-tension transformer 
of 9000 kilovolt-ampére. This is a three-phare 
transformer unit, stepping up the current from 
the 11,000-volt generator pressure to the 110,000 volts 
for the transmission lines. The transformer is 
Sft. by 16ft. in plan, and about 25ft. high to the top 
of the bushing ; its weight is 125 tons, including the 
core and the oil, It is mounted on small wheels, +o 
that when disconnected it can be run under the travel- 
ling crane to be removed for repair or dismantling. 
Incase of fire, a trip valve in the 6in. oil discharge 
line can be opened, and the oil discharged rapidly 
into the river, One of these transformers is shown in 
Fig. 30 Fig. 31 is a view in the low-tension bus room, 
and Fig. 23, page 530, shows a set of disconnecting 
switches for the transmission line. 

From the transformers the 110,000-volt leads are 
carried up through concrete shafts to the high-tension 
oil switches connecting to the duplicate buses. These 
switches are of the solenoid non-automatic type. 
lhe high-tension circuits pass through the roof in 
vertical porcelain bushings 12ft. long. Choke coils 
ure inserted in each phase wire just below the lightning 
arresters. On the roof structure, shown in Fig. 26, are 
inounted air break switches to disconnect entirely the 
transmission lines from the apparatus in the building. 
lhese have pivoted arms, 12ft. long, ending in vertical 
horn gap members. The three switches of each 
circuit are operated by a single lever, and when these 
Switches are opened earth connections are applied 
to the line wires by raising earthed switch arms. 
For each circuit there is a group of four lightning 
arresters of the aluminium cell type, three connected 
instar to the phase wires and the fourth forming an 
earth connection to the neutral point thus estab 
lished. 

The switchboard equipment is mounted in a room 
at the south end of the present building, so that it will 
he in the middle of the completed plant. The switch- 
hoard is of the remote control type, divided into 
sections. The bus connections are indicated by 


diagrams on the bench boards, and coloured pilot 
lights show the position of the switches. Opening 
from the switchboard room is an inspection gallery 
overlooking the generator room. The switchboard 
room 18 well equipped with a telephone system to 
various parts of the power-house and sub-stations, 
and has also a system of signals for orders between this 


slow speed of the alternators made .it | 
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room and the generator room. Current for operating 
the oil switches and for general switch-room service 
is supplied from two storage batteries, each of 320 
ampére-hour capacity, for charging which there are 
two motor generator sets of 15 kilowatts. Fig. 32 
is a view of the chief operator's room at the power- 


house. 


Four of the main units supply the current which 


is transmitted to the electric company at St. Louis 
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of eighteen miles there are watchmen’s houses. 


The six conductors are nineteen-strand copper 


cables about 0.63in. diameter with a cross-sectional 
area of 300,000 circular mills. 
is 14,000 Ib., while with a }in. coating of ice and a 
wind velocity of sixty miles an hour at zero tempera- 
ture the load would not exceed 7000 Ib. 
is carried from the end of a steel cross arm by a sus- 
pension insulator 4ft. long, consisting of seven porce- 


The ultimate strength 


Each cable 








for tramway, lighting, and power purposes.. The 
11,000-volt current from the generators is stepped up 
to 110,000-volt by the transformers for this trans- 
mission over a distance of over 140 miles. The 
transmission line consists of twin circuits carried in 
parallel vertical planes on four-sided steel towers 
about 80ft. high, each with three steel cross arms 
10ft. apart. Every tenth tower is an anchor tower, 
designed to withstand a dead-end side pull of 50,000 Ib. 
Anchor towers are used also at railway crossings. 























Fig. 32—-TRANSMISSION LINE TOWER 


The transmission line is built along one side of a 
private strip of land 100ft. wide, leaving room for 
a second line in the future. Paralleling it, on wooden 
poles set on the boundary line of the land, is a tele- 
phone line. This is carefully insulated, and a guard 
wire protects it against lightning and transmission 
line induction disturbances. Telephone booths are 
placed at intervals of four miles, while at intervals 





Fig. 32-MAIN SWITCH ROOM AT POWER STATION 


lain discs 10in. diameter. ‘These have withstood 
tests up to 440,000. volts dry and 330,000 volts when 
wet. At the anchor towers the end of each cable is 
attached to a similar strain or anchor insulator, which 
is horizontal, the two cables being connected by a 
loop cable or jumper. Along the tops of the towers 
is strung a fin. guard wire of galvanised steel. 

The normal span is 800ft. between towers, and the 
ordinary towers, weighing 3} tons each, are designed 
to resist the unbalanced pull which may be exerted 
by two broken conductors, in addition to the weight 
and strain of all the conductors under extreme conditions 
of weather. One of these towers ie shown in Fig. 33. 
The anchor towers weigh 5 tons each and are designed 
to stand a dead-end side pull of 50,000 lb. ‘The four 
legs of each tower rest on reinforced concrete pedestals 
or footings, those for the anchor towers being Tift. 
deep and weighing 7} tons each. The top of the 
concrete is just above the surface of the ground. 

The transmission Jine begins, however, by a span 
of 2800ft. crossing the Mississippi River. One end 
of this is carried by the high-tension structure on 
the roof of the power-house, while the other end is 
carried by a pair of strain or anchor towers 135ft. 
high. Farther down the line again crosses this river 
and then the Missouri River. Each of these crossings 
has a pair of towers at each end, but they are not 
anchor towers, and in one place the towers are 230ft. 
high. 

‘The conductors for these long span river crossings 
are of the same size as the others, but with a covering 
of twenty copper strand wires, which increases the 
diameter to 0.875in. They are all in the same hori- 
zontal plane and spaced 20ft. apart, so as to eliminate 
all danger of contact by swinging in high winds. 
For each circuit there is a gin. steel ground cable, these 
cables being strung above the conductors and having 
hangers to carry the telephone wires. On these 
cables also run the trolleys from which the inspection 
cars are suspended. 

At St. Louis this transmission line enters a brick 
sub-station of 60,000-kilowatts capacity, which is 
said to be the largest in the world. It is T-shaped in 
plan, with the high-tension equipment in the stem 
and the apparatus for the electric light, power, and 
tramway companies in the end portion. It is 220ft. 
long and 150ft. wide across the end, with a height of 
about 65ft. On the roof of the stem portion of the 
building is a steel frame carrying the high-tension 
wires, which drop from the frame to vertical inlet 
bushings in the concrete roof. On the roof also are 
four motor-operated air-break disconnecting switches 
and the horn gaps of the lightning arresters. 

The equipment is divided into four high-tension 
units, two for the tramways and two for the light and 
power service. These can be used interchangeably, 
and each is capable of taking care of the 66,000 horse- 
power maximum load, so that line repairs, &c., can 
be made without any interference with the service. 
In the gallery of the high-tension section are four 
groups of oil switches—with three switches to a group 
—placed between the incoming 110,000-volt lines and 
the high-tension buses, which are of lin. copper 
tube and are divided into four sections by oil switches. 
On the ground floor are four groups of transformer 
switches and three groups of bus switches, each 
group consisting of three single-pole oil switches. 
The switches open by gravity and are closed by 
solenoids with remote control from a storage battery. 
Above these groups of switches are disconnecting 
switches to isolate them from the high-tension buses 
in case of repair work. 

The transformer room has four compartments, one 
for each unit, each containing three 110,000-—13,800- 
volt water-cooled transform.rs of ~5000 kilowatts. 
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These are mounted on wheeled trucks, and by raising 
a steel rolling curtain which forms one side of the 
compartment they can be run out under the travelling 
crane for the removal of the core or making repairs. 
The core weighs 30 tons, and with 5000 gallons of oil 
in the tank each transformer weizhs abo t 55 tons. 
The oil filter press can purify about 600 gallons of 
oil per hour. 

The four distributing panels in the sub-station have 
five circuits each, some of which are led out to over- 
head lines and others to underground cables running 
to sub-stations in different parts of the city. A 
certain proportion of the current, however, will be 
transformed to lower voltage or converted to direct 
current for distribution from this station. For this 
purpose there will be for the light and power com- 
pany’s service two 25-60-cycle frequency changers 
of 5000 kilowatts, and a group of 13,200—4400-volt 
60-cycle transformers aggregating 9000 kilowatts. 
Similarly, for the tramways company’s service there 
will be at this station four 375-600-volt rotary con- 
verters of 2000 kilowatts, with air-blast transformers 
for stepping the pressure down from 13,200 volts to 
375 volts. 

The station is protected by four sets of aluminium 
cell lightning arresters of the grounded tank type, 
there being one to each 100,000-volt high-tension 
unit. These are situated in the gallery of the high- 
tension room, with their horn gaps above the roof. 

One of the objects of the enterprise is to develop 
the city of Keokuk as a centre for large manufacturing 
enterprises, thus creating a field for the local utilisa- 
tion of current on a large scale. At present, however, 
the largest part of the business is the supply of 66,000 
horse-power to St. Louis, as described above. A 
branch from this transmission will run to the city of 
Alton, which is the centre of an extensive coal mining 
and inanufacturing district forming a large field for the 
introduction of electricity. Another transmission 
line extends northward up the river from Keokuk to 
Burlington, a distance of 40 miles. This carries 
current at 11,000 volts. The company has a contract 
to supply current for tramway, lighting, and power 
purposes to the Keokuk Electric Company, a_ local 
subsidiary concern. It has also a contract to supply 
10,000 horse-power to the Atlas Portland cement 
works at Hull. Another contract, which is likely 
to increase in importance, is to supply 2000 horse- 
power to the Central Illmois Public Utilities Com- 
pany, which has a chain of steam power stations and 
700 miles of transmission lines serving about 125 
cities, towns, and villages. This company’s business 
includes the supply of current for tramways, electric 
railways, waterworks, and drainage pumps, city 
lighting, light and power for mines, &c. 

But with generating plant of 150,000 horse-power 
already installed, and plant for 150,000 horse-power 
additional yet to be installed, one of the most impor- 
tant lines of work of the Mississippi River Power Com- 
pany is to develop the field for the utilisation of its 
available current, both adjacent to its main hydro- 
electric generating station and along the routes of 
its transmission lines. 





MOTOR VEHICLES FOR WAR PURPOSES. 


More than the usual amount of interest attaches 
to the road tests of commercial motor vehicles which 
are now being carried out by the War-office autho- 
rities on account of the fact that this is the first 
occasion, we believe, on which the worm-driven 
live axle has been submitted to the tests necessary 
to earn the Government subsidy. It will be remem- 
bered that the British Government some time ago 
decided upon a subsidy scheme for petrol-driven 
motor lorries for use by the War Department ‘in 
ease of national emergency.” The details of the 
scheme are briefly as follows :—The purchasers of 
vehicles of types which have passed War Department 
Trials can obtain a subsidy of £110, £30 of which are 
paid to the owner when the machine is enrolled, and 
the remaining £80 are payable in six half-yearly instal- 
ments. ‘Two classes of lorries are accepted, one to 
carry 3 tons useful load and the other to carry 
30 cwt. useful load. The advantages which accrue 
to the owner of subsidised vehicles, in addition to the 
sum above mentioned, are several. First, the pur- 
chaser ensures obtaining a machine of a type which 
has undergone severe Official tests of a run of at least 
1500 miles over difficult roads; secondly, he is 
assured that the design has been carefully thought 
out and submitted to Government inspection, economy 
as regards the consumption of spirit being required ; 
thirdly, the subsidised vehicles are fitted with larger 
wheels than is customary, which give smooth and 
satisfactory running. In the event of a “ national 
emergency ”’ the War-office has the right to purchase 
such vehicles at fixed prices, payment being made 
immediately the vehicle is handed over without there 
being any necessity for arbitration or assessment 
of value. 

Perhaps the chief desideratum for vehicles for 
War-office purposes is standardisation with regard to 
such features as gear-changing mechanism and 
control, for the machines must be so similar in these 
respects that drivers can change over from one vehicle 
to another, even in the dark, and be capable of 
handling either with equal success. Another requisite 
feature is ample road clearance to enable the machines 





to traverse rough country, and, if necessary, pass 
through streams as deep as 18in. They must also 
be limited in tare weight to allow them to pass over 
bridges and have ample protection above in case of 
bad weather and below from damage due to dirt. 
With the latter object the whole of the engine and 
gear box is protected by an undershield, which is 
easily removable when necessary. Moreover, the 
machines must be fitted with a gear low enough 
to enable the vehicle to carry its load unaided 
up the steepest hills likely to be met with, whilst 
the transmission must be such that speeds as high as 
16 miles an hour can be obtained on the level, and the 
petrol consumption must not exceed 50 ton-miles 
gross per gallon. 

Although neither chain nor worm gearing for the 
final transmission to the road wheels has so far 
met with favour at the War-oftice, there are numerous 
makers who are prepared to build machines to comply 
with the Government’s drastic requirements. These 
include Leyland Motors, Limited, Thornycrofts, 
Wolseleys, Walker Brothers, Claytons and Hudders- 
field—all of Whom fit bevel driven axles. 

Several machines built in accordance with this 
scheme are now undergoing strenuous tests on the 
public roads, and our representative was permitted 
to accompany the machines on a run of nearly 100 
miles on Tuesday last. ‘The machines were all of the 
Class A type to carry 3 tons, with the exception of 
one, and were loaded up to 4} tons net. They left 
Woolwich at 8 a.m., and throughout the day’s run 
traversed some of the hilliest districts in Kent. The 
route taken was vid Dartford, Gravesend, Rochester, 
Sandling, Boxley, Bearstead, Hollingbourne, Maid- 
stone, Mereworth, Trottiscliffe, Wrotham, Farning- 
ham, Sideup and Eltham back to Woolwich. ‘The 
actual distance covered was 88 miles, and careful 
records of the machines’ running were kept by Govern- 
ment officials. ‘Two especially stiff hills were selected 
for testing the climbing capabilities of the vehicles. 
The first was Boxley Hill, a long, stiff gradient with 
a crowning stretch of about 100 yards of | in 6. 
The machines were sent up this first, and all reached 
the summit by the aid of their lowest gears without 
any signs of overheating such as would have shown 
themselves two or three years ago. They were then 
turned round and run down the hill to test their 
brakes. In this respect the machines behaved on the 
whole quite well. The other hill selected for special 
test was near Trosley Towers. This was an even 
more severe test of the engine’s pulling powers, as 
the maximum gradient of 1 in 6 was of much longer 
duration than in the former case. With the exception 
of one machine, all the competitors succeeded in 
climbing this hill on the low gear without a stoppage. 
The day’s run—one of many similar runs which the 
machines are going through—was 


housed at Weolwich by six o’clock. It should be 
stated that the roads were in excellent condition—a 
remark which applies in general to the roads of Kent. 
The vehicles which made the day’s trip successfully 
follows :—Class A: Commer car, with a 


were as 
four-cylinder engine 120mm. bore by 140mm. 
stroke ; Dennis, with four-cylinder engine 110 mm. 


by 150mm. stroke; Leyland, with engine 43in. 
by 6in.; Maudslay, with engine, 5in. by 5in.; two 
Thornycroft’s, one with an engine 4}in. by 6in., 
and the other with an engine 43in. by 5in.; a Wolseley, 
with engine 4}in. by 5in.; and a lighter machine to 
carry 30 cwt., built at the Royal Carriage Depart- 
ment, Woolwich, with a Leyland engine, 4in. by 5in. 

The War Department specification for gear ratios 
is as follows :—First speed, 5 to 5.3 to 1; second 
speed, 2.9 to 1; third speed, 1.7 to 1; and fourth 
speed, direct. These ratios at an engine speed of 
1000 revolutions per minute, give road speeds of 
3.2, 5.5, 9.4, and 16 miles per hour respectively, 
and the competitors complied generally with these 
conditions. All the machines had live axles driven 
by double reduction spur gearing, with the exception 
of the Dennis, and one of the Thornycroft machines, 
which were driven by worm gearing. It may be 
mentioned that the loads of 4} tons, carried by all 
but one vehicle, included water, petrol, lubricants, 
cab, body and officials, and this is the weightof machine 
which finds most favour with the builders. 

During the runs so far there seems to have been no 
material difference in efficiency between the bevel 
and worm-driven vehicles, and it will be interesting 
to learn whether the tests will warrant the War-oftice 
in extending its specification so as to admit vehicles 
into the subsidy scheme with axles driven by well 
designed worm gearing. 








LONDON AND SOUTH-WESTERN RAILWAY— 
MIXED TRAFFIC LOCOMOTIVES. 


Ten mixed traffic locomotives of the 4-6-0 type have 
recently been turned out from the Eastleigh Locomotive 
Works of the London and South-Western Railway. In a 
two-page Supplement we give this week a general drawing 
of these engines, and on page 535 is given a drawing of 
their tenders. We have already described these engines 
fairly fully, and from the drawings all the important 
dimensions and numerical data may be obtained. We 
need only say that two of the engines are designed to use 
saturated steam, while four of them are fitted with 
Robinson’s superheater, and four with Schmidt’s super- 
heater. Both superheaters are shown in the drawings. 





accomplished | 
without a hitch, and the machines were all safely | 
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A NEW GRANARY AT GLASGOW. 


On Thursday of last week the Clyde Navigation, "Trustecs 
formally opened the new granary which they haye had 
erected near Meadowside Quay, Partick. As 4 be 
distributing centre Glasgow has for some time past om 
on the decline, and more than five years ago it was decided 
to keep pace with competing centres by erecting g <i 
granary. Although the work has only now been broy a 
to completion, the time which has elapsed has not ‘da 
wasted, for it has made it possible to adopt all the ses 
recent improvements which have been introduced into {}, 
design and construction of granaries and granary 
machinery during the past few years. ) 

The new granary is 312ft. long and 72ft. in wid 
inside and affords storage accommodation for 3) 000 tons 
of grain. It is in two portions. One portion, 168f¢, j, 
length, is provided with silo bins and the other, 44h 
long, is arranged for floor storage. On the ground floor 
three lines of rails flanked by loading platforms run the 
full inside length of the building. Outside on the nopt), 
and south sides verandahs are provided, under cover oj 
which twenty-four carts or lorries can ke loaded at One 
time. 

In the silo bins the total storage capacity provided 
is 20,000 tons in 150 separate bins. Thirty-eight of they 
bins are 102ft. in depth and the remainder 8 4ft, ‘1, 
areas of the bins range from 12ft. square to 6ft. by 3% 
and their individual storage capacities from 275 to 20 in 
To guard against the grading of the grain when it is being 
drawn off from the bins, anti-grading cones are provided 
on some and Pottinger’s patented distributors 61 others 

Eleven floors are provided in the floor storag: portion 
of the building. Each floor when filled to a depth of 5ft. 6i, 
accommodates 1000 tons of bulk grain. The height of 
each section is 8ft. 6in., the top floor being LISt. above 
ground level. Beneath the first floor is the sacking-of 
floor with a head room of 12ft. 6in. This floor extends 
from end to end of the building and is 15ft. Gin. above the 
ground, so as to permit railway wagons to pass beneath 
it on the rails alongside the loading platforms. Above 
the top floor is the conveyor gallery. This also extends 
from end to end of the building and is 131ft. above ground 














NEW GRANARY AT GLASGOW 


level. The main elevator tower is near the centre of the 
building and measures 36ft. by 24ft., with a total height 
of 160ft. 

The structure of the granary is composite. Thus the 
outside walls of the floor storage portion are of brickwork 
and the interior stfucture is composed of cast iron columns, 
rolled steel joists and concrete floors. The outside walls 
of the silo portion are of reinforced concrete, but have a 
Yin. facing of brickwork so as to make the whole building 
uniform in external appearance. The division walls 
between the bins are of reinforced concrete. A staircase 
and passenger lift are provided for interior communication. 
The entire building and its subways are lit by electricity 
and all the machinery is electrically driven. 

The arrangements made for handling the grain in bulk 
are very complete. On the quay, rails 900ft. in length 
are laid for two travelling ship-discharging elevators. 
Each elevator can handle 250 tons of grain per hour and is 
fitted with two 4000 lb. automatic weighing machines. 
After being weighed the grain is discharged on to band 
conveyors running parallel with the quay, and from these 
is delivered on to transverse band conveyors disposed in 
an underground subway connecting the quay and the 
granary. These conveyors take the grain to the foot of 
the two main elevators inside the granary. These elevators 
have each a capacity of 250 tons per hour and raise the 
grain to the conveyor gallery at the top of the building, 
where it is deposited on longitudinal band conveyors. 
Two of these conveyors work in conjunction with the 
silo bins, and by means of them the grain can be delivered 
into any one of the 150 bins. Two other conveyors are 
provided for distributing the grain to the floor storage 
portion of the building. These can deposit the grain on 
any one of the eleven floors by means of vertical down- 
spouts spaced 12ft. apart. : 

In the basement of the building several longitudinal 
and transverse band conveyors are provided, by means 
of which 100 tons of grain per hour can be turned over 
from one part of the granary to another. Such grain 1s 
taken to the main elevators and redistributed in the same 
way as grain entering the building from a ship. If, how- 
ever, the main elevators are engaged on a ship’s cargo the 
grain can be turned over by means of an auxiliary elevator 
running to the full height of the building. This elevator 
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can be arranged to discharge the grain into an automatic 
weighing hopper, having a capacity of 3000]b., on the 
ninth floor. In this way the weight of the grain being 
turned over can be determined. 

On the sacking-off floor fourteen automatic weighing 
scales are provided. From this floor the grain, either in 


bulk or in sacks, is discharged by gravity into carts or | 


railway wagons. In addition a transverse band conveyor 
is provided whereby the grain after being weighed can be 
delivered into the hold of a coasting steamer or lighter lying 
at a berth at the west end of the quay. 

The arrangements made for the intake and handling 
of flour or grain in sacks comprise the installation of two 
inclined sack conveyors of the band type, each capable of 
dealing with 500 sacks per hour. These conveyors start 
from the floor of the goods shed on the quay and enter 
the granary at the level of the sixth floor in the floor storage 
portion. Between the shed and the granary these con- 
veyors are carried on overhead steel gantries. Inside 
the shed they are carried by hinged gantries, whereby they 
can be lifted up towards the roof when not in use, so as 
to leave the shed free for ordinary traffic. The sacks on 
arrival on the sixth floor of the granary are distributed by 
a horizontal band conveyor and dropped by patented 
sack shoots to lower floors. One of the sack band con- 
veyors is continued inside the building to the top floor, 
where it delivers on to a horizontal band conveyor and 
thus permits of the sacks being deposited on any of the 
floors above the sixth. The sacks coming in by way of the 
other inclined conveyor can be delivered on to the horizontal 
band conveyor on the sixth floor and thence carried to 
the top floor by way of a separate inclined conveyor. 
Thus both conveyors from the shed can command any 
one of the floors in the building. The loading out of the 
sacks into carts, railway wagons, or coasting steamers 
is effected by means of the same arrangements as described 
above for dealing similarly with grain in bulk. 

The contractors for the building were Messrs. John Train 
and Taylor, of Rutherglen, Glasgow, and for the machinery 
Spencer and Co., Limited, of Melksham, Wilts. Some 
-views of and in the building will be found on pages 534 
and 538. 








A NEW PRECISION TACHOMETER SET. 

In order to supply the demand which exists for a 
tachometer set for giving precise measurements over 
extreme ranges of speed, the firm of Schiffer and Buden- 
berg, Limited, Manchester, is introducing a set which 
will be found specially suitable for making tests of motor 
car engines and for work in physical laboratories, where 
ranges of speed from 100 to 4800 revolutions per minute 
are met with. The set comprises a small magneto-multi- 
generator or transmitter—shown in Figs. 1 and 2—and 
two measuring instruments or receivers—Figs. 3 and 4— 
of which Fig. 3 is a dial tachometer for the general deter- 
mination of the speed of the machine, and the other— 
Fig. 4—a resonance type tachometer for exact measure- 
ments. The dial tachometer—Fig. 3—is essentially a 
volt meter of the electro-magnetic type, with the scale 
divided into revolutions per minute. This kind of device 
has been in use for some years for making electrical 
measurements. A solenoid excited by the current pro- 
duced by the generator magnetises equally two soft iron 
segments, so that they repel each other with a force depend- 
ing on the speed of the generator; one of the segments 
being fixed whilst the other is mounted, so that it can 


short, depends solely on the frequency of the impulses | 


or the number of revolutions of the generator. 

Simple resonance systems actuated by a single generator 
with only one fixed*number of alternations per revolution 
are suitable only for a range of scale extending as a 
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are then read. ‘There are 4 X 61 244 reeds, each of 
which can be excited in four different ways by Means of 
the four generators, so that there are obtainable 4 244 

976 exactly calibrated values. As, however, 3)! inter. 
mediate values between two reeds can be determined 














Fig. 2—DETAILS OF 


maximum to twice or four times the initial speed, as, for 
instance, 100-400, 200-800, or 400-800 revolutions per 
minute. With the employment of a multi-generator 

Figs. 1 and 2—capable of producing for each revolution a 
number of different alternating values, it is easy to multiply 
the range of measurement by successively switching on the 
generator systems with a lesser number of alternations 
as the speed increases. The multi-generator illustrated in 
Figs. 1 and 2 consists, as will be seen, of four small alter- 
nating-current generators, with 24, 8, 4 and 2 alternations 
per revolution respectively for actuating the resonance 
tachometer, and also of a small magneto inductor for 
actuating the dial and finger indicator. C,, D,, E, and F, 
are the armature windings of the alternating-current 
generators, and G, the armature winding of the magneto 
inductor. C, D, E and F are the casings containing 
24, 8, 2 and 4-pole electro-magnets respectively, and G 
is the casing containing the permanent magnets of the 
magneto inductor. It will be observed that all the arma- 
tures are mounted on a common shaft revolving in ball 
bearings and driven by means of a flexible shaft or strap 
from the engine or other shaft, whose speed is to be indi- 
cated. The rotating masses are remarkably small, and 
the whole forms a common rotor of very slight momentum. 
During the test the magneto inductor continuously actuates 
the dial indicator, while of the four alternating-current 
generators only one at a time is excited by turning the 
pointer of the lever switch shown at the left-hand corner 

















Fig. 1—MULTI-GENERATOR FOR PRECISION TACHOMETER 


revolve freely in sapphire bearings, and, being fitted with 
a pointer, forms a sensitive and very reliable indicator. 


This part of the instrument is well damped, and weighs | 


only 0-9 gramme. The resonance type tachometer— 
Fig. 4 
windings of which are excited by an alternating current, 
and a series of steel resonance reeds arranged in one or 
two rows within the field of the electro-magnet. 
steel reeds are mounted on a frame, the free end of each 
reed being bent over at right angles for about }in., to 
form the head which is coated with white enamel, so as 
to render it easily visible when vibrating behind the slot 
in the dial. In the angle formed by the head with the 
stem of the reed a small spot of solder is placed to give 
it the necessary weight. The reeds are made in various 
lengths to suit the scale required, and are carefully timed 


so that their speed of vibration synchronises with the | 


alternations of the exciting circuit. 


The advantages claimed for the resonance system are | 
the absolute precision of indication which no ordinary | 


usage can influence, its indifference to rough treatment and 
lapse of time. Further than these, the degree of accuracy 


of the indications is not liable to be affected either by | 


variation in the resistance of. the conducting cables or by 
ihe voltage of the magneto generator. The indication, in 


consists essentially of an electro-magnet, the | 


These | 


| of the base to the dise which shows the speed range 
| shown by the small indicator. 

To use the testing set, the magneto inductor is first 
| connected to the small dial indicator, which is merely 
intended for averaging the speed and to act as a guide for 
| switching on one of the four alternating-current generators. 
| To effect this expeditiously, a thick line is provided 
underneath the scale of the dial indicator, divided into 
|four sections, each of a different colour, the colours 
| corresponding with those of the figures of the four scales 
| of the large resonance tachometer—Fig. 4—as follows :— 
| Blue for speeds 100-400; number of poles of induction, 
| 24. Red for speeds 300-1200; number of poles of in- 
| duction, 8. Black for speeds 600-2400 ; number of poles 
| of induction, 4. Green for speeds 1200-4800 ; number of 
| poles of induction, 2. 

If, ‘now, the pointer stands over the blue segment of 
| the dial, the 24-pole generator is excited with continuous 
current by switching the lever of the switch to the blue 
circle—marked also 100-400—and the blue figures are 
| read on the four scales of the large resonance indicator. 
| If the speed increases beyond 400, 1.¢., if the finger stands 
over the red mark, the switch is moved over to the red 
circle—300-1200—thus exciting the 8-pole generator. 
|The red figures on the four scales of the large indicator 


MULTI-GENERATOR 


exactly a very high degree of accuracy or precision is 
obtained. To excite the four alternating-current generators 
a small portable 12-volt accumulator may be used, or 














Pig. 3—-DIAL TACHOMETER 


current from a high-pressure main of 109 or 200 volts. 
Che consumption of current at 12 volts is about 1 ampére 
‘or the 24-pole generator, and a little less for the generators 














Fig. 4—RESONANCE TACHOMETER 


with lesser number of poles which are used for the higher 


speeds, 








THE AssocraTION OF CONSULTING ENGINEERS (INCOR- 
PORATED).——-The annual general meeting of the association will 
he held at Caxton Hall. Westminster, on Monday, May 25th, at 
4 30 p.m., when the report of the committee and the accounts 
for the past year will be presented. 
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RAILWAY MATTERS. 


Tue Sudan Government Railway engineers have now 
completed the survey of the projected line of railway from 
Suakim to Tokar, the centre of the great cotton growing 
district of that name. The line, as surveyed, will be some 
50 miles in length, and the cost of construction will be met 
from the loan of £3,000,000, the interest upon which has 
peen guaranteed by Great Britain. 


uu Prussian State Railways have ordered experimental 
rolling stock for the City and Ring Railway from the 
Mafici-Schwartzkopftwerk®, . Siemens-Schuckert, A.E.G., 
Bergroann and Brown-Boveri firms, and have commenced 
trials of one complete train on their Dessau-Bitterfeld line. 
This train of twelve coaches can be split into two sections, 
and is stated to have only two four-wheel motor bogies. 
Separate compartments, with a narrow side corridor, are 
likely to be adhered to. 

Tur Swiss Railway Department has drawn up a scheme 





for the adoption of electric traction on the St. Gothard 
Railway between Erstfeld and Bellinzona, which is estim- 
ated to cost 37 million francs. Single-phase current will 


be used at 15,000 volts; but owing to the necessity of 
using steam traction and electric traction simultaneously 
during the conversion, a pressure of 7500 volts will be pro- 
visionally adopted. It is stated that the scheme will 
enable the importation of coal to be reduced by two to 


three million tons a year. Battery locomotives, charged 
at night, will be used in the yards and for [ocal traffic. 
There is plenty of water power in the neighbourhood of 


the line. 

Av a conference held in Paris on Monday, May 11th, 
between representatives of the Brighton Railway Company 
and officials of the State Railways of France, many 
improvements and accelerations in the services between 
London and Paris, vid Newhaven and Dieppe, were 
arranged to come into operation next year. The morning 
services from London and Paris will be accelerated by 
about half an hour in each direction, and an afternoon 
service between London and Paris will be run during the 
summer months. The State Railways have ordered for 
these services another fast turbine steamer, to be named 
the ss. Versailles, from the Forges et Chantiers de la 
Méditerrannée. 


THE Sheriff's jury which inquired into the deaths of the 
driver and fireman of the express concerned in the Burnt- 
island accident of April 14th, returned, on the 7th inst.. 
a verdict that the mishap was caused by an error of judg- 
ment on the part of the signalman at the Junction box 
lowering his signals for the express before it had been 
“accepted ”’ by the East signalman. The jury further 
found that the accident would have been avoided had 
the driver of the express responded to the distant signal 
for the East box, which was against him. The jury recom- 
mended that there should be mechanical control over the 
signals, aid the company’s inspector said that there was 
no reason why this should not be adopted. 


Coronet E. Drurrt’s Board of Trade report on an 
accident which occurred on the Rochdale tramways on 
February 14th, when a car attained a high speed descend- 
ing an incline, and subsequently left the rails on a curve, 
colliding with a tramway standard and dashing into a 
shop window, has now been issued. The inspector attri- 
hutes the accident to the driver allowing too high a speed 
to be attained before applying his magnetic brake suffi- 
ciently, and when putting it on the last notch suddenly 
skidded the wheels. It was impossible to find whether 
there was any defect in the brake control, owing to damage 
done by the collision, but it is stated that the driver had 
not previously tested the brake. The design of the sand 
boxes is criticised. 

Reportina in Elektrotechnik u. Maschinenbau on the 
progress of electric traction in the United States, Dr. 
Neithammer writes that the General Electric Company 
recently supplied one of the 80-ton direct-current locomo- 
tives for the Butte Anaconda Railway with direct-current 
at 2400 volts from a 1000-kilowatt mercury vapour 
rectifier. The rectifier was supplied with three-phase 
current at 60 eyeles. An almost uniform direct current 
was obtained. The current from a single-phase rectifier is of 
& pulsating nature and would necessitate special motor 
construction. If mercury vapour rectifiers are ever used 
for traction work they will probably be large units in sub- 
stations supplied with three-phase current of any period- 
icity, as if placed on the locomotive a double overhead 
conduetor would be required for the three-phase supply. 


_ AN automatic ticket-issuing machine has recently been 
installed at Victoria Station by the Metropolitan District 
Railway Company, which, according to Electrical Engineer- 
ing, performs the operations of printing, numbering, 
dating and cutting off of the tickets. The machine, 
which is set in action by depressing levers, will print any 
of five different kinds of tickets, and is big enough to deal 
with ten kinds if required. The driving power is obtained 
through a chain drive, from a 6 horse-power direct-current 
series-wound 200-volt motor, which in turn is fed from the 
direct-current mains, which have a voltage of about 550, 
through resistances. The motor is of ample power, so 
that when the starting lever is depressed, full speed is 
rapidly attained. Automatic counters are fitted, so that 
the exact number of any particular kind of ticket which 
has been sold can be readily seen. 


Ow1na to the rapid increase of business on the Oakland, 
Antioch and Eastern Railway, it has been necessary to 
place in operation two 62-ton continuous-current loco- 
motives to deal with the heavy through passenger traffic 
between San Francisco and Sacramento. According to the 
Klectrician, each of these locomotives is capable of hauling 
five passenger cars, weighing 37.5 tons each on the level 
at 56 miles per hour. The locomotives are composed of 
two articulated trucks, each having six wheels, four of 
which are drivers, making a total of eight drivers per 
locomotive. Each group of wheels consists of two pairs 


of driving wheels and one two-wheeled radial truck has 
an independent frame. The cab is mounted on a separate 
frame, which is supported on the truck frames by eight 
spring-loaded friction plates, no draw-bar pull being 
transmitted through the cab. The cab centre pins carry 
no weight, and are used simply to maintain the position 
of the cab with respect to the trucks, 





NOTES AND MEMORANDA. 


Tue largest single use for silver, outside of the manu- 
facture of silver-plated ware, is, according to the Brase 
World, in the manufacture of photographic plates, films, 
and paper. The manufacture of films for moving picture 
use has now become an enormous business, and it is prob- 
able that in the future this will bring the largest consump- 
tion of silver. ‘The silver is used in photography for making 
_ ners emulsion and is Cohaoadite the bromide 
of silver. 


A NovEL method of preventing local fogs is at present 
being tested by experiment. During the winter months 
Lyons is frequently covered with dense fogs, caused by 
evaporation from the neighbouring rivers. The Director 
of the Lyons Observatory has shown, from the contour 
of the land and the movement of fog banks, that if evapora- 
tion from the Saéne could be checked for a stretch of about 
a mile and a-half above Lyons, fogs over the town would 
be prevented. To effect this, 72 litres of oil are being spread 
over the surface each day. This small amount gives an 
oii film thick enough to stop the evaporation. 


Ir is reported that a German engineer named Knobel, 
living at Munster, has invented a more or less invisible 
aeroplane, which is considered in military circles to be of 
considerable value for war purposes. Instead of having 
the ordinary cloth fabric, or other visible material, used 
for the wings, this particular aeroplane is constructed of 
a transparent variety of celluloid, which is likewise stated 
to be fireproof. The wings, thus made, let the light through, 
so that at a height of 3000ft. it is almost impossible to 
detect the aeroplane at all. The machine is also fitted 
with a silent motor. A further advantage is that the 
aviator has an unobstructed view in all directions. 





Tue Pittsburgh Crucible Steel Company has recently 
installed a 600-ton hot metal mixer. Some interesting 
tests showing the power required to operate this mixer 
have been made recently. The figures indicate that 
137 horse-power is necessary to start the mixer downward 
and 230 horse-power to start. it upward. After it is in 
motion a maximum of 79.4 horse-power is absorbed in 
tilting downward and 72.4 horse-power in tilting upward. 
These readings were taken with the mixer empty. The 
mixer is 40ft. long, 13ft. wide, and 29ft. high. The shell 
is constructed of lin. steel plates, supported by a 15in. 
[-beam frame. The lining is of fire-brick 18in. thick, and 
there are two inspection doors on each side. 


Waritine in the columns of Power, a correspondent says : 
—In a producer gas power plant, which came within his 
observation, considerable trouble was experienced with 
the engines missing. An investigation showed the cause 
to be in the make-and-break ignition system, the heat 
from the spark periodically welding the nickel composition 
electrodes together ; they would stick for a time, causing 
the engines to miss, then break loose again. These nickel 
composition electrodes were replaced with cast iron 
electrodes, and there was no further trouble from this 
source. The arcing surfaces of the cast iron electrodes 
seemed to wear smoothly, not having the tendency to pit 
and corrode, as in the case of the other electrodes. 


Tue making of a blue print from a blue print is described 
by a correspondent of the Concrete Record as follows :— 
To obtain good results, a clear, sharp, and rather dark 
print is essential, for if it is blurred or light it will not 
reproduce satisfactorily. The method consists of coating 
the print with a little kerosene and then printing imme- 
diately. The oil used will not affect the reproduction 
of the new print, unless it is applied very thickly, nor will 
it spoil the original, as the oil soon dries, leaving the print 
in as good condition as before. This process, it is stated, 
will also work perfectly when it is desired to make prints 
from heavy drawings. It has been used with success 
to make blue prints from printed matter. To make the 
original perfectly transparent, a coat of boiling hot paraffin 
is applied. 

A sTEAM machine has been recently subjected to a long 
test on a concrete road in Ohio, in connection with the 
process with which liquid asphalt and other ingredients 
are mixed cold, with sand and stone, and spread on the 
road. The machine has a capacity of 20 cubie feet of 
material that has not been mixed, or of 15 cubie feet of 
mixed concrete. The loading skip is 8ft. wide, permitting 
three wheelbarrows to be emptied at once. The engine 
is placed in the centre and the boiler is underslung. The 
loading skip has a very wide nose, so that it discharges into 
the mixer quickly and without any tendency to clog. 
The distributing spout is 15ft. long and is equipped with 
blades. As it revolves it continues mixing the batch 
up to the point where it is discharged into the street. The 
machine will handle three batches at the same time. 
While one batch is being loaded into the skip another is 
being mixed in the drum, and the third is being 
discharged from the distributor. All the levers are 
grouped in one place, so that the engineer has complete 
control of the machine, which is equipped with steering 
wheel, forward and reverse traction mechanism, and com- 
pensating gears similar to those used in a motor car. 


Many steam users are under the impression that when 
boilers or vessels to which steam is admitted for heating 
and boiling purposes are worked at low pressure failure 
cannot produce serious results, though experience often 
shows this assumption to be untrue. In the early days of 
steam many terrible boiler explosions occurred, although 
boilers were then of a primitive type, and pressures used 
only a few pounds on the inch, which is insignificant 
as compared with modern practice. In the event, how- 
ever, of the sudden rupture of a large boiler, even when 
working at low pressure, the amount of energy liberated 
is capable of doing great damage. In the May issue of the 
Vulcan is an illustration taken from the Illustrated London 
News for December 27th, 1845, showing the havoe wrought 
by the bursting of a wagon boiler at a cotton mill at. 
Bolton. The boiler was of a type which was incapable of 
resisting a high pressure, and though the actual working 
load is not stated in the brief account of the disaster, it 
seldom exceeded 12Ib. to 15 1b. on the inch. All the 
same, it sufficed, as the illustration shows, suddenly to 
convert a large part of a four-storied mill into a heap 
of ruins and _ kill ten workpeople, while nine others were 
more or less seriously injured, 





MISCELLANEA. 

As we go to press, we are in receipt of a Marconigram 
from our correspondent on board, informing us that the 
German liner Vaterland left Cuxhaven pier at 12.45, 
English time, yesterday on her maiden trip, and was 
expected to arrive at Southampton about 11 o’clock on 
this—Friday—morning. It was anticipated: that she 
would make 23 knots. 


The Board of Trade has issued a report:on the explosion 
from a boiler stop valve chest at Pinkston Tramway 
Power Station, Glasgow, on November 10th, 1913. The 
explosion, by which no person was injured, was found to 
have been due to the long-continued action of superheated 
steam on the cast iron, causing disintegration and deteriora- 
tion of the material of the valve chest, and it is added that 
a number of manufacturers have entirely ceased to use 
cast iron, when superheat is specified, not only in land 
installations, but also in connection with marine work, as 
they do not consider it reliable. 


AutTxnoucH the list of entries for the aerial “‘ Derby ”’ 
on Saturday, May 23rd, does not officially close till next 
Monday, fourteen entries have, according to the Man- 
chester Guardian, already been received. ' Eleven of them 
are from English, two from French competitors, and one 
is to be announced later. It is anticipated that at least 
twenty machines will take part in the contest. Extra 
accommodation has been provided in the enclosures at 
the Hendon Aerodrome, where the start and finish of the 
race may be seen. If the day is clear the leading pilot 
will first be discerned when he is about five miles away. 


Ir is announced from the United States that a number 
of case-hardening and heat treating foremen employed 
at the numerous motor car factories in Detroit and dis- 
trict have organised a society to be known as the Steel 
Treating Research Club. Meetings will be held once a 
month, when metallurgists and men who can impart 
scientific knowledge on the subjects of case-carburising, 
the heat treatment of carbon and alloy steels, and various 
grades of tool steels, will give lectures on those subjects. 
The club being intended solely for educational p SES. 
membership will be restricted to foremen of case-hardening 
and heat treating departments, tool smiths, and tool 
hardeners. 

Serious subsidences in the Tees salt district at Haverton 
Hill were referred to in a report presented to the Stockten- 
on-Tees Rural Council. It was stated the “ fall” in some 
of the houses had been as much as 9ft. 6in. All the streets 
near the salt wells had subsided, and the whole of the 
sewers and drains had had to be relaid. . The destruction 
in three streets, particularly had. been very great, the 
walls, doors, windows, floors, paved yards, drains, &c., 
having been cracked and broken. In. some cases the 
damage had been beyond repair and the houses had been 
closed. Considerable damage had also been done to néw 
schools at Haverton erected by the Durham County 
Education Committee. 


In the House of Commons recently Mr. H. Nield asked 
the First Lord of the Admiralty whether he or the Board 
of Admiralty had received offers to demonstrate the value 
of submitted inventions which had for their object the 
prevention of loss of life through submarine disasters ; 
whether such offers had been declined ; and, if so, whether 
the policy of refusing these offers had his sanction. Mr. 
Churchill, replying, intimated that alarge number of plans 
for preserving the safety of crews in submarines had been 
submitted from time to time. All inventions received 
were carefully examined, but no plan submitted up to 
the present had been adjudged worthy of a trial or 
adoption in the British Navy. 


Tue first congress and tour in England of the Interna- 
tional Garden Cities and Town Planning Association will 
be held in July next. Housing by municipal authorities, 
by public utility societies, and by private individuals 
and companies will be inspected, the various towns to he 
visited being London, Birmingham, Chester, Liverpool, 
and Letchworth. An extension tour has also been planned 
to Scotland, visiting Edinburgh, Glasgow, and a number 
of the beauty spots of the country. The congress will be 
attended by parties from America, Austria, Canada, 
France, Germany, ‘Italy, Poland, Russia, and Spain. 
The actual sessions will be short, the papers being circu- 
lated beforehand, so that time may be devoted to dis- 
cussion. 


In reply to Mr. George Lloyd, who asked the Home 
Secretary whether, in view of the Senghenydd and other 
disasters in the coal mining industry, he proposed to 
take any legislative steps with a view to increasing the 
safety of those employed in mining, Mr. McKenna 
said :—‘‘I do not anticipate that the Government 
will be able this session to introduce any legislation 
in regard to the mining industry beyond the Bill 
which is already before the House. I may point out. 
however, to the hon. member that the question of tle 
prevention of coal dust explosions and other points which 
have been raised by the reports on the Senghenydd and 
other recent disasters can be dealt with by regulations 
under the Act, without legislation, and I hope, as soon as 
the inquiries now in hand are completed, to propose regula- 
tions dealing with the matters in question.”’ 


LecrurInG before the Royal Geographical Society at 
Burlington-gardens last Monday night, Dr: Vaughan 
Cornish, who visited the Panama Canal Works in January 
and February last, gave the conclusions, with regard 
to the safety of the work, at which he had arrived. 
He said that the only part of the Canal which was 
not finished was a portion of the Culebra Cut, about 
a mile and a-half long, in the neighbourhood of Gold Hill. 
It was officially estimated that the loose ground which was 
now in motion would be cleared out by August. The 
slides in the bad rock having now broken back to the 
water parting, a beginning had been made in sluicing 
the material away from the cut, and by this means the 
broken banks could be reduced to any extent desired with- 
out interrupting navigation. For this reason Dr. Cornish 
considered that the Canal would ultimately become a safe 
and satisfactory waterway. The slight earthquakes 
which had occurred frequently during the last few years 
had done no damage to the Canal works, 
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The Burning of the Scout. 


WE have deliberately refrained from dealing with 
the burning of the motor ship Scout, which took place 
on August 19th last, until we could have before us 
better evidence than could be obtained at the time 
as to exactly what did take place. This we now have 
in the form of the Board of Trade report on the subject, 
which has just been issued: The finding of the 
Court of Enquiry is as follows :—‘ The Court having 
carefully inquired into the circumstances attending 
the above-mentioned shipping casualty, finds for 
the reasons stated in the annex hereto, that the loss 
of the motor vessel Scout was due to fire which origi- 
nated in the engine-room of the vessel. The fire was 
caused by the ignition of oil in the bilges. The said 
ignition was probably caused by some oil from the 
bilges being thrown by the revolving fly-wheel of 
the port engine on to a hot exhaust pipe.” 

The formal inquiry was opened on January 2Ist, 
but was adjourned to March 19th in order to enable 
tests to be made as to whether bilge water could be 
thrown up by the fly-wheel on to the exhaust pipe 
with the two parts in the actual relative positions 
which they occupied in the ship and to determine 
whether oily bilge water when so thrown up would 
ignite. In this connection the following extract from 
the report should be borne in mind :—‘ The exhaust 
pipe for the port engine was situated about 16in. 
above the fly-wheel and about 20in. to port of same 
—centre to centre. This exhaust pipe was covered 
with asbestos rope lagging for a short distance, but 
some parts of the pipe were slightly exposed at the 
bend, and the chief engineer stated that at various 
times he had noticed the pipe at a dull red heat in 
the openings between the coils of asbestos. He 
admitted that he had never complained to anyone 
about it, as he did not attach much importance to it.” 
The experiments were carried out at the works of 
Burmeister and Wain, in Glasgow, a fly-wheel of 
30in. diameter being run at 450 revolutions per minute 
over a trough 4ft. by 1ft. to represent the bilges. 
The first. experiment proved what is well known to 
all who have had experience of motors in small 
boats, namely, that bilge water, if it be allowed to 
rise above the rim of the fly-wheel, will be thrown 
about and will reach anything in line with it within 
Zft. or 3ft. all round the rim, though the volume is 
naturally reduced on the side on which the rim is re 
entering the water. However, it was no doubt 
desirable to prove beyond question that bilge water 
could reach the exhaust pipe as fitted in the ship. 
The next experiment showed that a mixture of pure 
lubricating oil and water thrown up by the fly-wheel 
would not ignite upon the pipe, even when the latter 
was heated to a bright red ; the oil simply passed off 
in a thick cloud of smoke, though this smoke ignited 
in the presence of a naked flame. It is perhaps to 
be regretted that this test was carried out with pure 
—which we take to mean fresh, unused—lubricating 
oil. as it is quite possible for a lubricating oil which 
has a high flashpoint when new, to have its flash- 
point considerably lowered, owing to fuel oil admixture 
after it has been in use in a motor for some little 
time. One of the oil experts called as a witness at 
the inquiry admitted that a lubricating oil with a 
flashpoint of 400 deg. Fah. open test, might have its 
flashpoint reduced to as low as 85 deg. by the ad- 
mixture of paraffin, though he gave no figures as 
to the proportions of the two oils. The point is not of 
great importance, as in a later experiment a mixture 
was used, but an experiment with old oil would have 
been more satisfying. Buta more serious error presents 
itself in the next experiment, and we are not satisfied 
that the conditions actually existing on the ship at 
the time of the accident were accurately reproduced | ‘ 
by it. In it finely shredded cotton waste was thrown 
on to the hot pipe in order to represent the asbestos 
lagging with which the pipe on the ship was covered. 
This cotton waste was naturally immediately burned 





lagging having been frayed, which might have led 
to glowing fibres, but only that the pipe could be 
seen through “ the openings in the coils of asbestos ” 
at the bends. But even under these favourable 
conditions the pure lubricating oil did not ignite 
very readily—with asbestos coils we venture to 
doubt that it would have ignited at all. The report 
does not state whether the final experiment was 
again carried out with these glowing particles of 
charred cotton waste or not, but perhaps the point 
is immaterial. A gallon of paraffin was added to 
the mixture in the trough, giving approximately 
equal proportions of lubricating and fuel oil, and 
probably reducing the flashpoint of the mixture to 
the neighbourhood of 85 deg. to 100 deg., and this 
at once burst into flames on reaching the exhaust 
pipe. It may, therefore, be taken that even though 
we wipe out the second experiment altogether and 
admit that the proportion of paraffin to lubricating 
oil in the third experiment was higher than is likely 
to have been the case at the time of the accident, 
there is quite enough evidence to show that such an 
accident could happen if the exhaust pipe were allowed 
to reach a bright red heat. At all events, the Court 
was satisfied upon the point, and the report goes on 
to state the opinion of its members :—‘ We are of 
opinion that the exhaust pipes of all motor vessels 
should be efficiently cooled; that the fly-wheels 
should be properly cased in; that the bilges should 
be sounded at regular intervals and recorded on a 
board kept in the engine-room ; that the contents 
of the bilges should be pumped out at regular intervals 
and recorded in the engineer’s log book, where a log 
is kept; that proper provision should be made for 
pumping out all compartments in the machinery 
spaces ; and that the owners of motor vessels should 
see that the chief engineer is provided with the Board 
of Trade’s instructions and regulations relating to 
motor machinery.” 

This series of recommendations, as we presume they 
must be taken to be, would seem to infer that the 
accident was due to the want of proper regulations 
with regard to the installation of motors on board 
ship. We, however, venture to think that it was not 
due at all to the need for further regulations, but to 
the failure on the part of someone to carry out the 
regulations of the Board of Trade as they already 
exist, that is, if what are called “instructions” have 
the force of “ regulations ;” for the neglect to pump 
out the bilges was only a contributory cause. The 
“ Instructions for the Survey of Passenger Steamers,” 
issued by the Board of Trade, clearly state that 
“ The tank should restina . . suit- 
able lead-lined or metal tray situated above the deep 
load-line, with drain pipes from the tray leading 
overboard,” and, further on, that “ the exhaust pipe 
should be efficiently cooled to prevent danger.” 
Though these regulations were issued, we believe, in 
1909, while the Scout was built in 1907, it is clearly 
stated that they shall apply “to all motor boats 
which come under survey for the first time.” The 
Scout was surveyed, according to the report, in 
July, 1913, when, if not before, the necessary altera- 
tions should have been made to bring her into acecrd- 
ance with the regulations. If the first instruction 
quoted above had been observed, it would have 
prevented fuel oi! from leaking into the bilges, while 
the second—lagging with asbestos cord cannot be 
described as “ cocling ’’—would have prevented the 
ignition of oil even cf a low flashpoint. 

The report contains one or two other points 
which seem to us to demand some comment, the 
most extraordinary of which is contained in the 
following quotation :—‘‘ Water drip was used in the 
cylinders, as is usual in this type of engine, for 
deadening the explosions, and the amount of water 
drained from the cylinders into the bilges before the 
engines were started, after standing for some con- 
siderable time, would be about one gallon.” We 
must admit that we find it very difficult to under- 
stand what this means. If the water drips were left 
running after the engine was stopped, or if the drips 
were in a leaky conditions, water could accumulate 
round the inlet valves, and if these valves were 
tight, water would stand there and be drawn into the 
cylinders when the engines were turned; if the 
inlet valves were leaky, the water would enter the 
cylinder and accumulate there, though how it could 
be “ drained from the cylinder into the bilges before 
the engines were started” and to the extent of 

‘about a gallon,” we admit we cannot understand. 
The only other way in which water could accumulate 
in the cylinders would be from a leak in the 
water jacket, which should have received atten- 
tion. The report gives no indication as to the 
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source from which the information was derived upon 
which the above statement was made, but it appears 
on the face of it to be so serious an indictment of the 
water-drip system that we suggest to the builders of 
the engines that they should investigate the matter 
further. Further on, the report states :—“ Any leak- 
age from the filling or the sounding pipes, or from the 
sides of the tank, would be noticed at once, but a 
leakage from the bottom might escape into the 
bilges without being observed. It is desirable there- 
fore that fuel oil tanks should be elevated as high as 
possible so that the bottoms can be kept under 
observation.” On this, we need only remark that 
the tray draining overboard as demanded by the 
regulations would alone have provided the necessary 
safeguard. 

Surveying the report as a whole, we are forced to 
admit that it is unsatisfactory in itself and reveals 
an unsatisfactory state of affairs. Regulations 
designed to ensure the safety of motor vessels have 
been laid down, and it is in the highest degree desirable 
for the good of the industry, and the safety of 
passengers and crew, that those regulations should 
he rigidly observed. In the case of the Scout, the 
report leads us to believe that they were neglected 
in important particulars. Why they were not insisted 
upon when the Scout was surveyed in July, 1913, is 
a matter on which we should be glad to have the 
Board’s explanation. It is possibly lacking from the 
report because the Board would have found itself in 
the position of commenting on its own neglect of its 
own “ instructions.” 


Failures of Steel Plates. 


Tue problems of steel seem, in some respects, near 
akin to those of heredity. We say that a child is like 
his mother, or shows the same characteristics as his 
father, but no man dare say thata child will resemble 
one or display the same characteristics as the other ; 
often enough he follows neither one nor the other in 
any respect. Itis thus with steel. We say that under 
certain conditions steel plate fails, yet if we repeat 
the conditions as nearly as we can within the limits 
human skill permits, we may produce a plate that 
fulfils all the tests we impose and is perfectly sound. 
Out of a hundred thousand plates one fails, and on 
examination we discover defects that we call the cause, 
but we have no notion how many of the remaining 
nine hundred and ninety-nine have exactly the same 
bad qualities and yet live through their term of useful 
work with honour to themselves and credit to their 
makers. In both cases, heredity and steel, science 
forces us to come to a single conclusion—that our 
knowledge is still defective ; that we are still unable 
to estimate the effect of apparently insignificant 
factors which by reacting upon each other throw our 
estimates out of balance and leave us still floundering 
in uncertainty. The modern well-trained mind rejects 
altogether from its vocabulary the word mystery. 
Mystery is to it something unexplained, not something 
unexplainable, and it says, quite properly, that 
there is a cause which may be defined and against 
which we may take the proper safeguards, once we 
know it, in every failure of steel. This is the right 
attitude, for it is the only attitude that makes con- 
tinued research and inquiry worth while, the only 
attitude which leaves us with the certainty that there 
is an outlet from the problems that face us, and that 
we are not trapped in a maze which leads us round and 
round in circles but ever returns us to the point from 
which we started. 

The paper which Mr. Sidney Houghton read before 
the Iron and Steel Institute on Friday last is one of: 
those contributions to knowledge which throws light 
upon dark places. Mr. Houghton has taken a large 
number of mysterious failures of steel plates and has 
examined them in detail. He has considered the 
analyses of the plates and their micrographical 
structure, and has studied their physical tests. From 
the examination after failure, the post mortem examina- 
tion, he has endeavoured to determine the faults of 
manufacture, of composition, and of treatment that 
has led to their demise, and, although many may 
disagree with the relative importance of these three 
factors to which, as no one before, he has attempted 
to give a quantitative value, yet all will agree that 
he presents a case which gives much food for thought. 
If we have a regret it is that he, as far as his paper tells 
us, made no control examinations. He did not take 
plates which had not failed and endeavour to find out 
if they were intrinsically different from those which 
did fail. His attack is largely directed against hammer 
dressing of surface defects. Out of twenty-one 
failures, in more than half hammer-dressing appears 
as a contributory cause of failure, and sometimes a 
very high percentage value is allowed to it as com- 


place—a very common shop operation, and many 
thousands of plates so treated must have proved 
wholly satisfactory. Indeed, few boiler plates escape 
severe treatment in the course of manufacture, 
and yet failure is the exception rather than the rule. 
The works fly in the face of the teaching of the school, 
and disaster does not wait on them, or waits so rarely 
that they are indisposed to ascribe it to the causes 
the professors and laboratory workers allege. Let 
any student watch the operation of putting the end 
plates into a big Scotch boiler. Its face is pounded 
just at the bend of the flange with dollies and sledge 
hammers to drive it into the barrel and to adjust it in 
position for riveting. Such localised punishment 
must set up local stresses, which ought to render the 
integrity of the plate uncertain in the extreme, 
and yet hundreds of boileys are so made year after 
year, and seem none the worse for it. Alarmists 
assert that smoking causes cancer of the tongue—on 
the evidence that the disease is more common in men 
than in women—but few indeed are they that refrain 
from smoking on that account. The steel maker and 
the steel user put themselves in the same position. 
They say we are told that this thing and that is the 
cause of failure, but we have done these very things 
time out of mind and we have rarely, or never, had 
a mishap. The fact is that no scientific law can be 
regarded as established until we can repeat the 
phenomenon it governs at will. If you pour hydro- 
chloric acid on marble you know with absolute 
certainty that carbonic acid gas will be given off ; 
if you put iron in water you know it will rust ; if you 
put steam in a condenser you know it will return to 
water. The steel maker knows that too much phos- 
phorus will make his steel cold-short and too much 
sulphur wil] make it red-short. All these things are 
definite and certain; as often as we repeat them 
we get the same result. But of steel failures we cannot 
speak with the same confidence. Deliberate attempts 
to make steel bad by doing the very things the steel 
maker is told not to do have often left the sample as 
good as before, whilst on the other hand plates made 
with all the care in the world have ultimately proved 
useless. 

We do not say all this with any idea of depreciating 
the work of the scientific worker, but rather to excuse 
the-maker and the user if they are found hard of belief. 
We look to the time when there shall be no failures at 
all of steel plates, or steel rails, or steel axles. That 
time will not be reached until we have accumulated 
so much knowledge that the effect of everything we 
do to, or put into, steel is known. Mr. Colville and 
Mr. Richards hinted at the meeting that they knew 
all about the causes of failure, and that they intended 
to keep the facts to themselves. We trust that is 
a position from which they will see the propriety of 
moving. There are certain branches of knowledge 
which cannot be regarded as proper commercial 
assets. Many lives have been lost by the failure of 
steel in one form or another, and we agree with. Mr. 
Stead that “if steel makers do really know all about 
it, then they ought to sacrifice something on the 
commercial side in order that the public may be 
saved the risk of disaster.” We do not think that 
steel makers can prevent the investigator from 
finding the truth, but they may delay the discovery, 
and we suggest to them that it would be both more 
gracious and more politic to help rather than to hinder 
his researches. 


Light Railways. 


THE promotion of light railways continues to be 
characterised by no undue haste on the part of those 
who are interested in this method.of transport, and 
the existing position of affairs forms a striking con- 
trast to the practice which was followed towards the 
end of the past and the beginning of the present 
century. At that period the private promoters of 
electric tramways perceived in the Light Railways 
Act a means whereby they might attain their objects 
and at the same time evade the obnoxious purchase 
clause contained in the Tramways Act of 1870. 
Many schemes of the kind were brought to a success- 
ful issue until the local authorities became alarmed, 
and in the intervening years the opposition of the 
latter has frustrated any further attempts to build 
tramways under the Light Railways Act, except on 
tramway purchasing terms. Indeed, it now appears 
quite immaterial. excepting that private Bill pro- 
cedure is more expensive, whether a tramway is 
submitted by private promoters under the Tramways 
Act or the Light Railways Act, as the local authorities 
also ask for the right of expropriation under the latter 
Act so as to equalise the position with the former. 
The applications made for light railway orders in the 
period mentioned were comparatively numerous, and 





pared with othercontributory causes. But hammer- 
dressin is—or rather was, for grinding is taking its ! 


for a considerable mileage of route, and if the pre- 
sentation by private promoters of tramway schemes 
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in the form of light railway proposals had not, heey 
arrested, it is probable that the development of tray, 
ways throughout the country would have proceeded 
more rapidly than has been the case down to the 
present time, provided that the permanency 0 tenyy 
which formerly prevailed had continued, as thy 
possession of lasting concessions would have facilitate 
the raising of the capital necessary for the executio, 
of the works. As affairs stand at present, the tot) 
length of route miles of tramways and light railway 
in operation in the year 1912-13, as shown by the 
latest available return of the Board o! Trade 
amounted to 2662 miles, apart from 12 miles on the 
trackless trolley system. As the route mileage jy 
1911-12 totalled 2637 miles, it will be seen ‘hat the 
total addition made in a period of twelve months 
was only twenty-five miles, which is a comp: atively 
insignificant expansion for tramways and |i: \it rai. 
ways combined. 

It is only occasionally that the annual reports of 
the Light Railway Commissioners give any inication 
of the actual mileage constructed under thi Light 
Railways Act, the explanation probably lyin in the 
circumstance that information concerning newly 
constructed lines does not reach the Commissioners 
promptly. However that may be, the latest figures 
are for as far back as the year 1910, when the Com- 
missioners stated that 750 miles of light railw:vs had 
been built, whilst a further mileage of 1200 had been 
authorised but not commenced. These  igures 
naturally apply to all schemes which were promoted 
under the Light Railways Act ; they therefore include 
a number of tramways which were sanctioned in 
earlier years, and the actual mileage of lines already 
built, which in reality are light railways, can con- 
sequently not be determined. When referring in 
1906 to the decline in the number of applications for 
orders, the Commissioners took the opportunity of 
stating that many of the proposed lines were necessary 
to admit of the progress, or even the maintenance, of 
existing trade interests—including fishing and the 
great industry of agriculture—to provide improved 
means of access in order to assist in retaining the 
population on the land, to counteract the remoteness 
of rural districts, and to cope with the difficulties as 
to housing and the supply of labour in the neigh- 
bourhood of industrial centres. These, then, are the 
objects which, in the opinion of the Commissioners, 
light railways should realise, and they have since 
frequently urged that greater facilities should be 
afforded for the construction of lines of this character. 
including the bringing of railless trolley lines within 
the scope of the Act. But the opposition of municipal 
and other local authorities prevented the realisation 
of this propos ' when suggested in the Light Railways 
Bill, which subsequently became the Act of 1912. 
The extent of light railway progress, including a 
number of tramways in the early days, in contem- 
plation since the passing of the original Act in 1896, 
may be judged from the fact that the applications 
for orders have represented a route length of 428 
miles, whilst the lines submitted to the Board of 
Trade for confirmation down to the end of 191 
comprised a total length of 2148 miles, and an esti- 
mated expenditure of over £16,250,000. It is, how- 
ever, highly improbable that the work of construction 
since 1910 has brought the total from the 750 miles 
of that time to one-half of the mileage in question, 
as confirmed by the Board of Trade down to the close 
of 1913. 

It was only to be expected that the elimination 
of tramways from the Light Railways Act, at least 
in so far as promotions by private individuals or 
companies are concerned, should have caused a 
considerable decline in the number of applications 
made for orders in recent years, whilst at the same 
time the difficulty of floating the share capital for 
genuine light railways has also hampered the progress 
of construction. The financial assistance afforded 
by the Treasury is also rendered in a very economical 
manner, and is not calculated largely to advance the 
work. For instance, out of the £250,000 provided 
under the Act of 1896 for free grants or special 
advances over &period of five years, only the sum of 
£140,000 had been paid over after the lapse of fourteen 
years in connection with a total length of 68 miles, 
and only £35,000 had been advanced by way of loans 
out of the £750,000 which was assigned for this purpose 
in 1896. Since the end of 1910 special advances of 
£57,000 have been conditionally promised towards 
the construction of the proposed Mid-Flintshire light 
railway and the Fraserburgh and Rosehearty light 
railway, although the sum available to the Treasury 
for free grants and special advances has been increased 
to £750,000 under the Act of 1912. Some of the 
schemes are in suspense for several years, one now 
dating back to 1908 and two to the year 1909, and the 
question of Treasury assistance also seems to occupy 
attention for a few years before a decision is reached 
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— 
by the responsible authorities. In the ciroumatences / 
i{ is scarcely surprising that light railway progress 
proceeds in a very leisurely manner. During 1913 
the number of orders confirmed by the Board of 
Trade was seven for a total length of six miles, and 
in the preceding year the orders numbered nine and 
the length twelve miles. Several of the applications 
for orders in 1912 proposed to secure the financial 
assistance of the Treasury and the local authorities 
concerned, but no aid-from these sources is sought 
in the .pplications made last year, of which some, 
together with others from preceding yeais, are still 
awaiting a final decision. 








THE ROYAL SOCIETY'S CONVERSAZIONE. 


On Wednesday evening the Royal Society held the 
first of its annual conversaziones at Burlington House, 
and as usual there was a plentiful display of scientific 
exhibits. Among these, however, there were fewer 
of interest to the engineer than is customary. Many 
of them were of a botanical or zoological nature. 
The Piltdown skull has not yet been laid to rest, 
and a fresh reconstruction of it was shown by Mr. 
Pyeraft, while Mr. Charles Dawson exhibited its 
jower canine tooth, which he discovered last August 
close to the spot where he made his first discovery in 
1912. A selection of the specimens collected on the 
Britixl) Antaretie Expedition, under the leadership 
of the late Captain Scott, elsewhere attracted 
attention. 

Many of the exhibits were curious rather than 
useful. In a corner of the library, Mr. Boys was to 
be found still struggling to demonstrate that ‘there 
is a great deal of science in a soap bubble.” On this 
oceasion his “‘ rainbow cups ”’ were neglected for the 
sake of a new piece of apparatus resembling a blow- 
pipe, whereby soap bubbles up to 2ft. in diameter 
could be blown. In the Archives Room, Professor 
A. W. Bickerton exhibited the Polyscope, an instru- 
ment described by him as an optically perfect kaleido- 
scope. It is perhaps rash to imply that this scientific 
glorification of a child’s toy is more curious than 
useful. The patterns it produces are extremely 
beautiful and varied, and are geometrically accurate 
and symmetrical. By projecting them it seems 
possible to employ them for suggesting new designs 
for dress. materials, wall papers, linoleums, carpets, 
ornamental tiles, &ec. 

Of the exhibits more directly interesting to the 
engineer, we may mention first the aerodynamic 
balance shown by the Cambridge Scientific Instru- 
ment Company, Limited, an illustration of which is 
given in the attached engraving. The actual instru- 
ment shown has been constructed for the Massa- 
chusetts Institute of Technology, Boston, and is a 
copy of those originally designed by the staff of the 
National Physical Laboratory for the experimental 
investigation of the stability of aeroplanes. The 
main part of the balance consists of three arms 
A, B and C mutually at“right angles, each arm 
being counterbalanced. The centre lines of these 
arms meet in a point at which a steel centre is fixed. 
The weight of the balance is taken on this point, 
which rests in a hollow cone on a column from the 
floor. The vertical arm A of the balance passes 
through the underside of a wind channel, and supports 
the model under ‘test. The horizontal arms are set 
parallel and at right angles to the wind direction. 
The arrangements allow of the measurement of the 
‘orces on the model along three fixed rectangular 
axes, and also of moments about these axes. The 
model can be rotated about two axes at right angles 
to the wind direction and to each other, so that deter- 
minations of lift and drift and of the couples acting 
on the aerofoil may be made for any angle of incidence 
of the wird. The forces on the model are counter- 
balanced by weights W hung from the ends of the 
horizontal arms, fine adjustment being provided by 
the movement of jockey weights J along the arms. 
The rotation of the balance about the vertical axis 
is prevented by a torsion wire, the twist on which is 
measured on a torsion head T. The force along the 
vertical axis is measured by a horizontal weighing 
lever, the force on the model being transmitted to 
the lever through a vertical rod which slides freely 
inside the vertical arm of the balance. 

Rapid oscillations are damped out by dashpots. 
The largest of these, D, is fixed to an extension of the 
vertical arm below the point of support and damps 
the motion of the three principal arms of the balance 
in all directions. On the lower part of the vertical 
‘rm weights can be placed, which permit changes 
to be made quickly in the sensitivity of the balance. 
Four balance weights F are provided by means of 
which the centre of gravity of the rotating part of 
the vertical arm and the model attached to it can be 
arranged to lie in the axis of rotation, Of the six 
loree and couple measurements necessary for the 

examination of the most unsymmetrically situated 
model, it is possible to make four simultaneously. 
xcept in special circumstances, this is not attempted, 
however, and locking arrangements are provided 
whieh reduce the number of degrees of freedom as 
desired, For the purpose of fixing a definite position 
of the beams, cross wires are attached opposite each 
beam, and these are observed, in order to avoid 





parallax, against lines ruled on mirrors attached to 
each balance arm. The line is made on the mirror 
surface and the beam is in its equilibrium position 
when this line is midway between the cross wire and 
its image, whatever the position of the observer’s eye. 

Dr. Vaughan Cornish showed some photographs 
ilustrative of landslides and upheavals on _ the 
Panama Canal. The photographs were taken in 
1910, 1912 and 1914. One, of the Culebra Cut in 
1910, showed an upheaval of the solid rock of the 
Canal bottom, due to unbalanced pressure of the 
banks. Another, of the Naos I. breakwater, taken 
in 1912, showed the upheaval of the sea bottom at a 
distance from the subsiding mass of the breakwater. 
Some photographs of the Cucuracha slide, in 1914, 
showed the downward flow of inclined strata. The 
ground was shown to be broken for a height of 580ft. 
above Canal bottom. 

Some specimens and photomicrographs of electro- 
deposited lead, showing the effect of varying current 
density, temperature, and the addition of organic 
salts, were exhibited by Mr. 8. Cowper-Coles. The 
experiments were undertaken for the purpose of 
determining what were the essential conditions for 
obtaining electrolytically thick deposits of metallic 
lead in a coherent form free from nodules and trees. 

A very interesting water model of the electric arc 
was demonstrated by Mr. W. Duddell, F.R.S. One 
of the essential properties of the electric arc, as is 
well known, is that, when the current through the 
are increases, the potential difference between its 
terminals decreases. ‘The model exhibited consisted 
of a mushroom valve. The pressure tending to reseat 
the valve was so arranged that it diminished very 
rapidly as the valve lifted. In this way, when the 
flow of water was increased through the valve, the 
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difference of pressure between its two sides decreased, 
and thus represented. one of the properties of the 
electric are. When a steady flow was established and 
a column of water having a‘definite periodic time was 
connected to the valve, oscillations could be set up 
similar to those obtained with an electric arc. Other 
properties of the-arc discharge can also be demon- 
strated by means of this model. 

Mr. W. A. Douglas Rudge demonstrated experi- 
mentally the electrification produced during the 
raising of a cloud of dust. During the raising of a 
cloud of dust by almost any method, considerable 
charges of electricity are, it seems, produced. A 
charge of one sign is found upon the dust itself, and 
another charge of opposite sign, either upon the air, 
or else upon fine particles of dust which remain 
suspended in the air. Generally, dust of an acidic 
nature, such as silica or molybdic acid, give a negative 
charge to the air, while metallic oxides and organic 
bases give positive charges to the air. 

Dr. T. E. Stanton, F.R.S., of the National Physical 
Laboratory, exhibited some experimental apparatus 
for illustrating mechanical viscosity, and the shearing 
stress due to eddy formation in fluids. In this, a 
current of water was passed through a cylindrical 
brass pipe provided with a manometer for measuring 
the fall of pressure due to friction over a given part 
of its length. Arrangements were provided for heating 
the water entering the pipe and for maintaining the 
rate of flow constant. The rate of flow was set at a 
value slightly less than the critical velocity, and by 
heating the water and reducing its viscosity, eddy 
formation was made to begin, and the shearing stress 
was considerably augmented. 





Dr. Stanton also showed some experimental 
apparatus for illustrating the relation between surface 
friction in fluids and the convection of heat by them. 
A current of air whose rate of flow could be regulated 
within wide limits was passed through a brass pipe, 
the internal surface of which could be maintained at 
a desired temperature. The temperature of the air 
emerging from the pipe was indicated by an air 
thermometer. By keeping the surface temperature 
of the pipe and the initial temperature of the air 
constant, it was shown that the final temperature was 
nearly constarit for all rates of flow above the critical 
velocity. 

The Hon. R. C. Parsons exhibited his chemical 
ejectors. These are instruments for automatically 
mixing in definite proportions one liquid with another. 
The “ Tiltometer ”’ is a form of injector for mixing 
liquids which are under a pressure of a few feet 
only, and the “ Senfrot’’ high-pressure injector is 
one capable of mixing liquids under any pressure. 
We published a description of the “ Tiltometer ” 
in our issue of March 29th, 1912. 

The transparency of the surface film produced on 
copper by polishing was demonstrated by Dr. G. T. 
Beilby, F.R.S., by means of specimens under micro- 
scopes showing surfaces on which minute concave 
pits had been covered with a transparent film of the 
metal in the vitreous amorphous condition. 

Dr. W. Rosenhain, F.R.S., of the National Physical 
Laboratory, showed an apparatus for mounting micro- 
sections of metals at right angles to the optic axis 
of the microscope, and exhibited a new reagent for 
etching mild steel for microscopic examination. This 
reagent consists of an acid solution of ferrie chloride 
containing small proportions of chlorides of copper 
and tin. 

Some extremely interesting surface tension pheno- 
mena were shown under optical projection by Mr. 
C. R. Darling. In one of these a globule of oil was 
formed on the surface of water, and a drop of quinoline 
allowed to fall upon it. On this drop reaching the 
oil-water interface, the globule was burst with con- 
siderable violence. In another, orthotoluidine globules 
were formed on a water surface, and a large globule 
of dimethyl-aniline added, which™then proceeded to 
absorb the orthotoluidine. The process of absorption 
resembled the feeding of certain lower organisms. 

Some very beautiful instantaneous photographs on 
paper taken in natural colour by the Polychromide 
system were shown by the Polychromide Company. 
The optical separation of the natural colour of the 
object photographed is accomplished in: this process 
by means of the Hamburger-Conrady colour separa- 
tion camera, which exposes three plates simultaneously 
—representing the red, yellow and blue sensations 
in the superposed positives on gelatino - silver 
emulsions. 
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The Sampling and Assay of the Precious Metals. By 
Ernest A. Smith, Assoc. R.S.M. Pages, 9in. by 6in.. 
xv. and 460; also 166 illustrations.. Charles 
Griffin and Co., Limited. Cloth 15s. net. 


Tuts is scarcely a subject that we can regard as 
likely to appeal to many of our readers, even although 
we add the supplementary statement contained on 
the title page, “‘ comprising gold, silver, platinum, 
and the platinum group of metals in ores, bullion, 
and products,” and for this reason we do not intend 
to give it the full notice it deserves. It is, however, 
of interest as being one of the series of treatises on 
mining and metallurgy emanating from alumni, of 
the Roval School of Mines started by the late Sir 
William Chandler Roberts-Austen and_ published 
by Charles Griffin and Co., Limited. All these 
publications have displayed a high level of merit : 
some of them, indeed, are regarded as the standard 
text-books in the subjects upon which they treat. 
The author of the present volume deals with quite a 
small. but select branch of metallurgical industry ; 
it is, however, of very considerable importance. 
exercising a remarkable and controlling influence over 
the very springs of the commerce of the world; it 
may, indeed, be regarded as of the patrician class, 
if such can be, of industrial pursuits. However 
important it may be. there are very few who would 
not feel convinced that such a subject could certainly 
be disposed of in comparatively few pages of large and 
well-spaced type. But such is not the case in the 
present volume, for the type is small, the lines are 
long, and close together, and the pages are large and 
many ; in fact, it is a subject that has received con- 
siderably more consideration than has ever been 
supposed ; hence the author has done a really 
useful service in bringing all this information together 
in the present volume. The contents comprise :— 
The design and equipment of assay offices ; assay 
furnaces, implements, and apparatus; modes of 
sampling, materials, methods, and refinements of 
these special assays; their application in general 
practice at the mine and in the cyanide mill; the 
properties of the metals concerned. It is pleasing 
to note that the work has been done with a con- 
scientious thoroughness and precision which recalls: 
the work of that giant among metallurgists, Dr. 
Perey, with whom, moreover, the author’s father wes 
inseparably associated in the metallurgical laboratory 
of the Royal Schoo] of Mines, 
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(For description see opposite page) 
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Fig. 3—NICLAUSSE BOILERS AND STOKERS 
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NEW BOILERS AND COAL-HANDLING PLANT 
AT SOUTHEND. 

WE were invited to visit Southend on Friday of last 

eek in order to inspect a battery of two Niclausse boilers 

whieh have recently been installed at the electricity works 


the 
of Caxton I 


{ouse, Westminster, 8.W. 


re by the British Niclausse Boiler Company, Limited, 
In the engine-room 
at this works the main generating plant consists of four 
Bélliss, two Willans, and one Howden engines driving 
direct-current dynamos, all of 500-kilowatt capacity and | 


these two sets of boilers had to be placed beside them and 
not at the back, as in the Niclausse boilers. The 
economisers in the latter consist, we may say, of 192 tubes 
9ft. long. 

We have so lately described a Niclausse boiler—see our 
issue of March 13th last—that it will not be necessary to 
go again into its general construction, for though the boiler 


is practically identical. 


described in that issue was of the marine type, the con- 
struction of the tubes and headers in both types of boilers 
But, whereas the marine type 
boiler was oil fired, the Southend boilers are coal fired and 


escape unburnt into the flues, finds its way down into 
hoppers underneath the boiler, whence it can be removed 
and utilised. 

The fire-bar bearers are, as has been intimated above, 
capable of longitudinal motion. The movement is effected 
by means of a slowly rotating shaft: provided with hard 
steel trip pieces which engage with steel blocks mounted 
on the bearer heads, The effect of these is to reciprocate 
the bars in given rotation. In coming forward towards 
the front of the boiler no two adjacent bars move at the 
same time. If, say, No. 1 starts first, No. 3 will move 
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Fig. 4—PLAN OF BOILER-HOUSE, SOUTHEND-ON-SEA ELECTRIC GENERATING STATION 


all exhausting into a very large Ledward and Beckett 
evaporative condenser, which was described in our issue 
of 23rd April, 1909. In the boiler-house, before the 
now boilers were put in, there were three Paxman 
Kconomic, two Babcock and Wilcox, and two Stirling 
boilers. The two new boilers have taken the place of the 
three Paxman boilers. We are given to understand that 
when working to their full capacity the Stirling boilers will 
each evaporate 10,000 lb. of water per hour, and the 
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Babcock boilers each 12,000 lb. of water. 
at normal draught the Niclausse boilers are each rated to 
evaporate 25,000 lb. of water and to evaporate at overload | 
35,000 Ib. of water each, these figures all being from and 
at 212 deg. Fah. 


When working | 


The two boilers occupy a floor space 36ft. 6in. wide by 
15ft. 6in. deep. The relative space occupied by the three 
types of boilers with their economisers will be observed 
in Fig. 4, and it may be remarked that it was necessary 
to provide the space in front-of the Babcock and Stirling 
boilers in order to allow for the withdrawal of the tubes 
and the chain grate stokers, so that the economisers for 





|. deep by the boiler attendant. 


are provided with Niclausse grates and mechanical stokers. 
We may therefore usefully refer to these. The coal is 
fed down three shoots from overhead coal bunkers into 
three hoppers feeding the three sections of grate into which 
the boiler is divided in its width. Fig. 5 shows a longi- 
tudinal section through the boiler and its economiser. 
It will be observed that the grate is set with a slope 
backwards and downwards of about 10deg. The fuel 
is fed in from the hoppers through an aperture, the opening 


Fig. 5—LONGITUDINAL SECTION. OF NICLAUSSE BOILER 


of which can be regulated from nothing up to some 10in. 
Each section of the furnace 
comprises a number of bearers carrying the fire-bars, 
which are made up in sections about a foot long and 
arranged five abreast, the combined width of the five bars 
being about 3}in. The bearers are so set that these com- 
pound fire-bars come quite close together, but not so close 
that they cannot move longitudinally relative to one 
another, or so that fine coal dust cannot pass between them. 
Indeed, the thin fire-bars themselves are cast with slight 
projections so that dust can even pass between them, and 
this dust and fine coal, which might otherwise perhaps 





next, then No. 2, then No. 4, and se on. In going back, 
however, the order is No. 1, No. 2, No. 3, and soon. The 
result of this reciprocating motion, combined with the 
angle at which the bars are set, causes the fucl gradually 
to be carried to the rear of the furnace, and when the 
clinker has arrived at the end of the grate it is discharged 
over the end into a shoot running down to a hopper, whence 
it can be removed in trucks. There is, it will be under- 
stood, one such shoot and hopper to each section of the 








grate. The reciprocation’ of the fire-bars has the further 
effect of preventing the formation of clinker of any great 
size. In watching the action of the grate through the 
peep holes it could be seen that the clinker is all broken 
up into quite small pieces; indeed, the motion of the 
bars is such that no big pieces of clinker are formed. An 
examination of the clinker showed that it was exceedingly 
well burnt. Before the clinker reaches. the end of the 
grate the fine ashes have passed down through the fire- 
bars into a fine ash hopper just as did the fine coal before 
combustion had taken place. 

The speed of the rotary shaft of the stoker can be varied 
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between one and six revolutions per minute by means of 
change gears of very much the same nature as those 
employed for motor cars or machine tools. Moreover, 
speeds intermediate between these can be obtained by 
regulating the speed of the small electric motor which 
drives the mechanism. 

The draught for the boilers is supplied from beneath 
the grates by means of an electrically driven fan. At 
the time of our inspection the boiler was working light 
and the draught was not more than that represented 
by jin. of water. We are informed that at full power 
normal working not more than from jin. to }in. is required. 
The underside of each of the three sections of the grate is 
divided into three separate compartments counting from 
the back to the front. These compartments are con- 
trolled by dampers, which can be adjusted by means of 
levers worked in graduated quadrants arranged at the 
side of the boiler. Two of these sets of levers can be seen 
in Fig. 3, page 542. The third set, which controls the 
front chamber, is hidden by the vertical joist. For 
volatile coal such as that which was being burnt at the 
time of our visit, it is not necessary to use draught in this 
front compartment, or only to a very moderate extent, 
though for hard Welsh coal it is necessary. The com- 
partment most used is the second, and we gather that for 
all ordinary purposes this compartment alone suffices for 
general regulation. We may add that there is also pro- 
vision for supplying air to the top of the furnace through 
the adjustable shutter which governs the thickness of the 
coal delivered to the grate, this shutter being made hollow 
for the purpose. 

The particulars of the Niclausse boilers are set out in 


the following table :— 
Working steam pressure .. .. .. .. . 160 Ib, per sq. in.* 
Heating surface : Outside tubes, neglecting 
Sra 
Inside tubes .. 


3700 sq. ft. 
1700 sq. ft. 
1076 sq. ft. 
150 deg. Fah. 
30 mm. = 3.15in. 
a ee ere eee 
Headers (each having 21 evaporating tubes and 
one cleaning tubeplug).. .. .. .. .. .. BW 
Steam drum: Diameter .. ... 3ft. 3gin. 
17ft. 14in. 


Length 
Thermal efficiency .. .. .. 80 per cent. 


* We are informed that the boilers were built for a working pressure of 
225 Ib. per square inch, and were tested to 360 Ib. per square inch. 


Superheater 
Superheat 
Tubes : Diameter 


The new boilers have, unlike the older boilers in the 
station, been set so that the firing floor is level with the 
yard and with the adjacent engine-room. This lifting of 
the boiler has had the effect of allowing the main flue to be 
arranged under the economisers and of providing sufticient 
headroom for the installation of excellent means for 
handling the ashes. As we have said, there are under each 
grate hoppers for catching small green fuel, fine ash, and 
clinkers. The clinkers are delivered continuously over 
the end of the grate into a brick-lined chamber, and are 
thence periodically discharged into ash wagons running 
on lines in the basement. 

It is claimed for the Niclausse stoker that it is capable 
of burning with satisfactory results anv grade of fuel from 








Fig. 6—-COAL CONVEYOR GALLERY 


the richest to the poorest. At Southend, Midland fucl 
having 42 per cent. of volatiles is being used, whilst in 
South Wales low-grade fuels having only 9 per cent. of 
volatiles and 30 per cent. of ash are, we understand, being 
successfully handled. 

In conjunction with the installation of these new boilers, 
Mr. Birkett, the able Borough Electrical Engineer of 
Southend, decided to put in a mechanical coal-handling 
plant. Before the present extensions to the boiler plant 
were carried out the coal was trimmed into the stokers of 
the boilers by hand from a coal store built on the firing 
floor level, the coal being brought in by carts and dumped 
into the bunkers from a raised platform. As it is his 
intention at some future date to dispense with the two 
older water-tube boilers to which we have referred, and to 
install three others of a later type, thus making a complete 
range of five boilers, the coal-handling plant had to be 
arranged so that it would serve the complete range of 
five boilers without any structural alterations. The plant 
was put out to public tender and several firms submitted 
schemes: Among the firms which tendered was Ed. Bennis 
and Co., Limited, of Little Hulton, Bolton. This com- 
pany put forward five or six schemes, of which one was 
accepted. This involved the building of overhead storage 
bunkers with a capacity of about 300 tons of coal and the 
raising of the fuel into the bunkers by a bucket elevator, 
which would deliver it into a distributing conveyor passing 





over the top of the bunkers. In order to obtain the 
required amount of storage it was necessary to cut away 
a considerable portion of the roof and make other arrange- 
ments for supporting it without disturbing the remaining 
portion of the roof. This meant cutting eight of the main 
roof principals in such a way as to avoid lessening the 
strength of the roof. 

The coal is brought up in carts or trucks and dumped 
into the receiving hopper excavated below the und 
level outside the boiler-house, as may be seen in fic. 1, 
page 542. The coal flows by gravity from this hopper into 
the elevator through a Bennis rotary safety feeder, which 
is designed to ensure a regular supply of coal to the 
buckets, and at the same time to prevent any sudden rush 
of coal which would choke the buckets and jam the 
elevator. er 

The elevator is about 70ft. long and will raise the coal 
at the rate of 20 tons per hour. It is driven by a separate 
electric motor and is entirely enclosed. The full buckets 
and empty buckets are encased in separate trunks. ‘The 
whole of the gearing and shoots, &c., is carried on the 
elevator framework so as to avoid the necessity for any 
external bearings or supports, and to form an entirely 
self-contained machine occupying a minimum of room. 
The framework of the elevator is of substantial con- 
struction, so that no intermediate supports are required 
between the top and the bottom of the elevator. 

The coal is delivered by the elevator into a Bennis 
U-link steel chain conveyor, the links of which are formed 
out of mild steel bars pressed into the form of a ** U,’’ and 
riveted together to form an endless chain, one strand of 
which moves along the bottom of a rectangular trough and 
carries the coal along with it—see Fig. 6. Openings are 
placed in the bottom of the rectangular trough at desired 
intervals, through which the coal may fall into the bunkers 
beneath. The conveyor is driven through gearing by a 
separate motor, and access is obtained to all parts of the 
elevator and conveyor from a gangway alongside the con- 
veyor and varried on the same supports. The conveyor 
has, like the elevator, a capacity of 20 tons of coal per 
hour. 

The bunkers are built out of mild steel plates and sections 
riveted together to form a series of rectangular bins with 
hoppered bottoms. A number of openings are placed at 
the bottom of each bin, each opening being provided with 
an outlet shoot and radial cut-off valve operated by chains 
by the attendant standing on the firing floor line—see 
Fig. 3. A swing shoot, with hoppered top and bell-mouth 
delivery, is suspended beneath each outlet for guiding the 
coal from the bunkers to the stoker hoppers. These shoots 
are made to swing back out of the way when the tubes of 
the bvilers are being cleaned or renewed. 

The top of the bunkers is about 39ft. above the firing 
floor level and the vertical sides are 11ft. deep. The total 
length of the bunkers is about 106ft. The bunkers are 
carried entirely on twelve stanchions formed out of rolled 
steel joists about 27ft. long, resting on concrete pillars 
built level with the firing floor. A superstructure is built 
on the top of the bunkers to carry the conveyor, the sides 
and roof being sheeted in with corrugated sheets to form 
a conveyor chamber extending the whole length of the 
bunkers. Continuous windows are placed in each side of 
the chamber and the sheeting is continued on each side 
and end of the bunker up to the roof. The extreme 
height from the bottom of the stanchions to the top of the 
superstructure is about 56ft., and access is obtained to the 
conveyor chamber by a ladder formed on the elevator 
frame. The bunker sides were made of extra strength 
to sustain the weight of the roof, and special attachments 
were made for attaching the modified roof principals to 
the bunkers so that, in addition to the weight of the full 
bunkers, the conveyor and the superstructure, the stan 
chions have to sustain the weight of a considerable portion 
of the boiler-house roof. 








A LOW-HEAD WATER TURBINE. 


ALTHOUGH there are in some parts of this country 
waterfalls of considerable height, by means of which a 
good head of water can be obtained, the greater part ol 
the British Isles is comparatively flat, and most of ou 
rivers, which have any considerable volume of flow, are 
of slight gradient. It is generally only possible, therefore, 
without great expense, to obtain low falls. 

Among those who have set themselves the task of 
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Fig. 1—USUAL PROFILE OF FRANCIS TYPE RUNNER 


introducing turbines by means of which these low falls 
can be effectively made use of for power purposes are 
Joseph J. Armfield and Co., of Ringwood, Hants. This 
firm has installed numerous successful turbine plants of 
this character throughout the country, and has just 
recently introduced an improvement in turbine runners of 





the Francis type, for which considerable advantages Over 
anything previously in operation are claimed, among th, 
chief of these being that lower falls of water can now be 
made use of than has hitherto been the case. Up to th, 
present the large size, and hence the high cost, both of the 
turbines themselves and of the flume or other river work, 
to accommodate them, has rendered falls of less than about 
5ft. rarely worth development for power purposes. In th, 
case of the first of the new type of turbine introduced by 
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Fig. 2—NEW PROFILE OF FRANCIS TYPE RUNNER 


Messrs. Arinfield, which has been put to work on a branch 
of the Test at Lon ish, in Hampshire, the fall is only 
3ft., and the turbine has been designed to develop 12 horse. 
power. 

The requirement with such low falls and power= as 
these, in order to keep the cost low, is for the smallest 
possible turbine and the highest possible speed, in relation 
to the velocity of the water, for a given capacity, whic: is 














Fig. 3—-ARMFIELD TURBINE RUNNER 


compatible with good efficiency. It is to meet these 
requirements that Messrs. Armfield have made the modi 
fication in the Francis type runner which have just been 
alluded to. The usual form of the profile of a Francis 
type runner designed for high specific speed is shown in 
Fig. 1. Messrs. Armfield point out that the path of the 
water upon the blades is much longer than is required for 
the proper development of the curves of the blade, and, 
further, that there is a considerable contraction and sub 
sequent enlargement of the waterway in passing the plane 
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Fig. 4—-SECTION THROUGH TURBINE HOUSE 


of the initial edge of the lower boundary of the wheel A, 
where the flow lines have also their greatest curvature. 
They further point out that, in consequence of this, 
in the ordinary Francis type runner, the flow at high 
velocities becomes unsteady at this point, and that, con- 
sequently, losses due to friction and eddies ensue. They 
urge that in order further to increase the relative velocity 
of the water, without loss of efficiency, it is necessary to 
eliminate these features, which are otherwise the limiting 
factors, and are actually interdependent. 
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With this object in view they have ; designed and 
atented the profile blade form shown in Fig. 2, and by it 
ee claim that the relative speed of the wheel can be very 
considerably increased, while the efficiency is maintained 


or even heightened. ; ite 

The first wheel of this type is, as we have said, installed 
at Longparish, and there we have had an opportunity of 
seeing 1( in operation. Its runner, which is shown in 
Fig. 3, has @ minimum diameter of 30in., and runs, when 
working at full speed, at 93 revolutions per minute. It 
was designed for a horse-power of 12, and on test on the 
prake it developed something in excess of 13 horse-power. 
Messrs. Armfield point out that in previous modern practice 
it would have been necessary, in order to obtain 12 horse- 
power, to install a turbine of some 38in. in diameter 
running at about 70 revolutions per minute. 

The turbine, as will be seen from Fig. 4, is fixed in an 
open forebay, and the water is discharged through a 
draught tube formed in the concrete foundations. The 
unreco. cred velocity of the water is given as being about 
4 per cent. Some little difficulty has been experienced in 
measuriig accurately the flow of water passing through the 
turbine, but Messrs. Armfield inform us that they have 
taken numerous tests and readings by different methods, 
and that these have shown a fairly close agreement in 
indicating @ full gate efficiency of some 81 per cent. 
and a three-quarter gate efficiency of 83 per cent. These 
figures, if accurate,,and Messrs. Armfield are confident 
that they are, are remarkably good for a small plant of this 
kind, and would appear to open up the possibility of 


using successfully low falls which have hitherto been 
regarded as quite useless for power purposes. 
In the present instance the power is transmitted from 


the upright shaft of the turbine to a horizontal shaft by 
means of a pair of morticed wood and iron toothed bevel 
wheels which run with but little noise. From the hori- 
zontal shaft a dynamo is driven by means of a pulley and 
belt. The dynamo is used for charging a battery of 
accumulators which is situated some few hundred yards 
from the turbine house. 








THE ROYAL COMMISSION ON RAILWAYS. 
- No. XIIL.* 


Ar the sitting of the Royal Commission on Thursday 
afternoon, the 7th inst., at which all the members of the 
Commission were present, three witnesses were heard. 


CoMPLAINTs OF SEASON Ticket HoLpeErs. 


The first was Mr. G. W. Flood, who expressed the 
grievances of season ticket holders in the London area 
as to overcrowding, excessive fares for some districts 
when compared with others, &c. The associations he 
represented thought that the Board of Trade had no 
interest in the ordinary passenger, and they wanted a 
Trafic Administration Board to hear complaints and 
enforce remedies. If rates were too high the Board should 
have power to secure a reduction. When Mr. Shackleton 
pointed out that this would interfere with the railway 
company’s legislative powers witness said he had not 
recognised that fact. He would be willing to pay a fee for 
hearing complaints. 


COMMERCIAL TRAVELLERS. 


Mr. L. R. Stoakes, who proved an excellent witness, 
appeared on behalf of a body of 370 commercial travellers. 
He said that in his profession the best customers got the 
best attention, but, although the commercial traveller 
paid full fare and trade resulted from his journeys, so 
making the commercial traveller the railway’s best 
customer, he got no consideration. Witness quoted some 
apparent anomalies in season ticket rates and conditions, 
and showed that, while a trader got a rebate on his season 
ticket if he put £300 worth of traffic a year on the railway, 
the traveller got no rebate, as in nearly every instance it 
was the customer who paid carriage. He wanted 1000-mile 
ticket books, as on the North-Eastern Railway. Travellers 
did not get the same amount of luggage carried free when 
travelling third as they did if going second or first. When 
the Brighton Company abolished second class many 
travellers had to go first to secure the extra allowance of 
luggage, and it was felt that the first-class fares should 
have been lowered. An increase in the rates for excess 
luggage was threatened, and when complaint was made to 
the Board of Trade it was said that the cormpanies did not 
recognise the right of the Board to interfere, as the carrying 
of luggage was a privilege. 

Mr. Stoakes brought forward a new point against 
nationalisation, and was thanked by the Chairman for 
drawing his attention to it. The-witness said that 
nationalisation would, it was expected, lead to a reduction 
in fares. This would permit people more readily to visit 
the centres, and so trade would in time be taken from the 
smaller places. This would not be to the benefit of the 
country. 


WorKMEN’s TRAINS. 


Mr. George Dew, a member of the Housing Committee 
of the London County Council, spoke on behalf of the 
Association for Workmen’s Trains, which wanted an amend- 
nent of the Cheap Trains Act of 1883. Witness gave the 
following particulars as to workmen’s trains run daily :— 
Metropolitan District, 235; Metropolitan, 166; South- 
Eastern and Chatham, 175; Brighton, 122; London 
and South-Western, 98 ; Great Eastern, 116; London and 
North-Western, 45; Midland, 44 (was 14 until the company 
absorbed the Tilbury) ; Great Western, 29 ; Great Central, 
19; Great Northern, 16. He would have cheap trains 
run to districts to encourage traffic. Witness recognised 
the difficulties, but the number of trains might be small at 
{irst and grow as the population increased. In reply to an 
inquiry from Lord Loreburn, Mr. Dew said that possibly 
the municipal authorities might assist with a grant or give 
& guarantee—he could see no difficulty in that. 

The best plan was to get clauses ordering workmen’s 
trains to be put in Bills. Witness gave some instances 
where this had been done, and said that Parliament 
evidently recognised that 2d. per day, or Is. per week, 
should be the maximum return fare, as this was the sum 
named in the various Acts containing clauses for workmen’s 





*No. XI. appeared May 8th. 





trains. An amendment in the 1883 Act that was wanted 
was that it said ‘‘ to arrive before 8 a.m.,’’ whereas the 
companies generally issued tickets up to this hour. The 
Act also said, “‘ to return after 6 p.m.,” which was not a 
restriction now enforced. 

The London and North-Western gave a good service 
to Watford, and the South-Eastern and Chatham issued 
tickets for a radius of 20 miles not only into London, but 
out of it. All railways should be compelled to issue work- 
men’s fares at 20 miles for 4d., 16 miles for 3d., and 12 miles 
for 2d.; this not only in London, but in all large cities. 
If this were done at a loss the remainder of the passenger 
duty should be taken off. He did not think that there 
should be a duty on locomotion. 


THe Raitway NatIONALISATION SOcIETyY. 


The following day (Friday) the only witness was Mr. 
Emil Davies, chairman of the Railway Nationalisation 
Society, who read a memorandum he had prepsred on the 
subject and was subsequently examined thereon. Rail- 
ways, it was claimed, were one of the services that are 
essential to every branch of trade and commercial activity, 
and should be operated primarily to serve these ends, 
and only secondarily, if at all, for revenue-producing 
purposes. As it was in the interest of the national well- 
being to render road transport as cheap as possible and 
to carry correspondence and parcels at the minimum rates, 
so it was in the national interest to facilitate to the utmost 
the interchange of commodities between different parts of 
the country and foreign countries, to open up backward 
districts, to facilitate the obtaining of employment 
and to promote social intercourse by providing the 
cheapest possible transport of persons, goods, and produce 
of all kinds. 

Board of Trade Return No. 287 of August, 1913, showed 
that there was a total of 134,403 miles operated by State 
administrations and 367,675 by private enterprise. 
Included in the latter were the 249,902 miles, or 68 per 
cent. of the whole, in the United States. In the United 
States, Mr. Davies claimed, Government ownership was a 
leading question ; a physical valuation was being made by 
the Government of all the railroad properties, and the 
railroad in Alaska was to be built and operated by the 
State. 

After reference to the course of events since 1907 and 
the closer relations between English and Scottish com- 
panies, the witness quoted from Mr. (now Sir) Kaye- 
Butterworth’s memorandum to the Board of Trade Railway 
Conference. The quotation ended thus :—** With the 
best will in the world two minds or sets of minds cannot 
work as harmoniously and promptly as one, and no one 
will be likely to suggest that it can be otherwise than 
beneficial from every point of view that the route from 
Penzance to Paddington should be in one hand instead of 
four hands.” This is a distance of 301 miles, yet, Mr. 
Davies pointed out, from London to Darlington is 232 miles 
on a direct route and forms part of two companies’ system. 
He also gave other examples. 

Uniformity in ordinary fares, season tickets, and work- 
men’s fares would, it was expected, secured under a 
national railway system. Excursion fares were not viewed 
with favour, as “ the running of exceptionally cheap half- 
day or whole-day excursions on certain days was one of 
the uneconomic methods adopted by the British railway 
companies whereby the ordinary passenger was penalised 
for the occasional holiday maker. 

On the subject of goods rates Mr. Davies observed that, 
after making full allowance for all differences in services 
rendered, the rates charged by British railway companies 
were much in excess of those on the State-owned railways 
of other countries. A no less important matter than 
cheaper goods rates was the lack of order in connection 
with the rates charged by the British railway companies. 
Under a State unified system some semblance of order 
could be brought into this system of goods rates. The 
German State Railways were not free from a number of 
special rates, but the system there, and under most other 
State-owned systems, was simplicity compared with the 
hundreds of millions of different rates of the British railway 
companies. With a national unified system return, 
season, and similar tickets could be utilised by anyone by 
any alternative route without any loss to the railways 
and with much gain to the passenger. Mr. Davies pointed 
out that the interchangeability which prevailed at the 
time of the coal strike in.March, 1912, was carried into 
effect as a matter of course on every State-owned railway 
system. 

After making what appeared to us a doubtful point, 
viz., that nationalisation would lead to uniformity in 
rolling stock, and therefore lead to greater safety to 
employees and the travelling public, the witness said that 
so long as the railway system was worked by companies 
organised primarily for the purpose of earning profits for 
their shareholders, the first duty of each company’s manage- 
ment was towards its shareholders, and, with the best 
intentions in the world, such management could not 
conduct the business of transportation as a national 
service in the same way as it could if it were a State-owned 
service like the Post-oftice, whose first consideration was 
the interests of the community. Mr. Davies then pointed 
out that with State-owned railways there would be an 
annual railway budget before Parliament which would 
provide an opportunity for airing grievances, 

In concluding his memorandum, Mr. Davies said that 
his society thought it right to add that, in its opinion, it 
would be wrong to raise any extravagant hopes of huge 
profits from nationalisation. It was not reasonable to 
assume that rates and fares could be reduced and the 
conditions of the workers improved, as would, in its 
opinion, inevitably result from nationalisation, and at 
the same time produce huge profits. It was, however, its 
considered opinion that the large financial saving to be 
effected by utilising the better credit of the State not 
only to purchase existing systems, but also to provide the 
capital necessary for extensions, electrification, &c., at 
a considerably lower rate than that which had to be borne 
by the railway undertakings under the present company 
system, combined with general good financial methods and 
the large savings to be effected by a reorganisation of 
general management, would provide a_ considerable 
margin to meet the cost of the price reductions and im- 
provements in the conditions of labour referred to, and 
that such additional facilities would largely stimulate 





traffic and be beneficial to the whole country without 
throwing any burden upon the community. 

In examining the witness as to the physical valuation 
of railways, Mr. Balfour said that he was in Washington 
recently, and was then told that the valuation now pro- 
ceeding in the United States would occupy from 1500 to 
2000 people ten years, and such changes would occur in 
that period that they would then have to start again. 
Asked as to the terms proposed for purchase, Mr. Davies 
said that his society’s Railway Nationalisation Bill pro- 
posed twenty years’ purchase on the average receipts 
for the last three years. He then gave the following table 
showing the figures for purchasing five typical British 
railways under three sets of terms :—(a) At their market 
value on February 28th last ; (b) at twenty years’ purchase; 
(c) at twenty-five years’ purchase. 

(a) (b) (c) 
Atthe market Attwenty At twenty-five 
price years’ years’ 
February 28t! 1914. purchase. purchz se. 
London and North-Western 135 millions .. 122 millions .. 1524 millions 
Sorih-Kastern., - .. .. @ 5 «. S& » «. We ‘ 
Great Eastern... .. .. .. WW ie he Sak ge 
London, Brighton... .. ..° 34 Pe -- = : 
London, Chatham and Dover 52 os 44 + -- 55 ne 

Mr. Davies told Sir Frederick Upcott that he was pre- 
pared to be confronted with the fact that witnesses from 
Chambers of Commerce had been against nationalisation, 
but he considered that these Chambers were not repre- 
sentative, and he pointed out how on the agenda of the 
annual meeting of the Associated Chambers of Commerce 
there were four complaints against railways, and that the 
only reference to the Post-otfice was in terms of praise. 
In answer to Mr. Shackleton, the witness said that railway 
servants were so organised that they brought political 
pressure to bear now, and it could be no worse under the 
State. Sir William Plender, asking how many members 
were in the Nationalisation Society, was told that it had 
300 individual members, and 200 co-operative societies 
and trades unions, which have a-membership of over half 
a million, all of which had passed resolutions in favour of 
nationalisation. Mr. Davies told Sir William that if, 
instead of the State taking over the railways, they were 
taken over by a public authority, he would be satisfied, 
although he preferred Government control, so that there 
would be a discussion in Parliament on the railway budget. 
To Sir Henry Primrose he said that the analogy of the 
State purchase of British railways would be more like the 
Swiss example than the German—there were more com- 
panies and their difficulties were more like ours. He 
admitted that the Act of 1844 granted twenty-five years’ 
purchase, and that the change to twenty would have to 
be justified. It was not, he considered, fair to adhere to 
terms fixed seventy years ago, but, on being pressed, he 
acknowledged that twenty-five years’ purchase was the 
condition generally fixed in such transactions. Witness 
was then examined somewhat closely by Mr. Jackson 
as to the financial conditions—the payment of debentures, 
preference stock, &c.—to which we will refer when the full 
evidence is available. 

Mr. Davies then came under the examination of Mr. 
Prothero, who pointed out that many of his statements as 
to the superiority of German, Swiss, and Belgian railways 
were incompatible with the facts. Mr. Prothero quoted 
from the report of Messrs. Reyntiens and Pearson on Ger- 
man railways to the Board of Trade Railway Conference, 
and showed the many grievances under which’ traders 
laboured. Then, that in the twelve years 1900-1911 
there had been three deficits on the Belgian railways, 
entirely due, Mr. Prothero believed, to political pressure, 
and that a Commission was now sitting to see whether 
the railways could not be taken from under State control 
because of the political pressure that was brought to bear. 
Further, that the Belgian Light Railways. although nearly 
wholly State-owned, were administered by a private com- 
pany, in order, he maintained, to keep them from political 
influence. In the French railway strike of 1912 the trouble 
on the Western—a State line—was more bitter than else- 
where, and the men were disillusioned as to the benefits 
of nationalisation. But Mr. Prothero’s severest criticism 
was reserved for the results in Switzerland. In the 
Message as to the State purchase of the Swiss railways the 
people were told that the administrative staff would be 
reduced, but Mr. Prothero showed that it had not only 
increased in nymber, but in cost. A reduction in tarifis 
was promised, but in 1912 it was officially stated that the 
greater part of the hopes expressed in the Message could 
not be realised, and that tariffs would have to be raised. 
The lowest tariff was to have been the amount of the 
highest after the railways were nationalised, but all the 
tariffs were now higher than before. More frequent 
trains were promised, but this promise had not been 
realised. And, as to the staff, Mr. Prothero read an extract 
from a publication dated July, 1913, which showed that 
‘* a tide of indignation prevailed.” 

Answering the Chairman, Mr. Davies said that working 
agreements should be encouraged, as they went towards 
nationalisation, but they should be approved by Parlia- 
ment, as, being in favour of the companies, they would 
probably be against the public interest. All the benefits, 
except workmen’s fares and services unprofitable directly, 
but benefiting the community, that he had recommended 
could be obtained by unification. Lord Loreburn then 
went through Mr. Davies’s estimates of the cost and savings 
and showed how easily the latter could be turned into a 
deficit, to which the witness replied that greater travel and 
other compensations would overcome this. 

The sitting closed with a remark, worthy of considera- 
tion, by Lord Loreburn @ propos of Mr. Davies’ opening 
sentence, that transport was only one of the “* services that 
are essential to every branch of trade and commercial 
activity.” Would the State purchase of essential services 
end at railways Y The Commission then adjourned until 
yesterday (Thursday) afternoon. 





ELectric trains are now running between the High 
Level Station, Willesden, and Earl’s Court, in place of 
the London and North-Western steam service. The 
coaches intended for this work not being ready, the service 
is being given by District Company’s stock, worked by 
North-Western trainmen. The London and North-Western 
new trains will be in sets of three coaches, with seating 
accommodation for 38 first-class and 128 third-class 
passengers 
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L.B. AND §.C.R. ““BALTIC” TYPE EXPRESS 
PASSENGER TANK ENGINE. 

Tue beginning of the present month witnessed another 
step in the forward policy of the Brighton Railway Com- 
pany, when the first of a series of seven “ Baltic” express 
tank locomotives was put into service. These engines, 
one of which is illustrated above, are being built at the 
company’s workshops at Brighton to the design of Mr. 
L. Billinton, the locomotive engineer. It will be seen 
from the illustration and the particulars which follow that 
the engine is one of great power, and it is no exaggeration 
to say that it is the largest express tank engine which has 
ever been built for service in this country. We should like 
to offer Mr. Billinton our congratulations on its excellent 
design. 

The line from London to Brighton, a distance of 51 
miles, abounds in gradients and curves, and the start 
from either end is on a fairly stiff bank. Leaving Victoria 
on an up gradient of 1 in 64, the first 18 miles up to Quarry 
Tunnel is collar-work all the way, the gradients from the 
15th to the 18th mileposts varying between | in 100 and 
1 in 165, the ruling gradient of the line being 1 in 260. 
The first 11 miles of the road from London is, moreover, 
very tortuous, and, owing to the network of suburban 
lines, the crossings are numerous and the traflic congested, 
so that a free road is seldom obtained before Croydon is 
reached. The schedule time for the journey to Brighton 
is sixty minutes, with a train load of 290 tons, but this 
is easily accomplished by the two experimental tank 
engines of the “ Pacific ” type, which have done excellent 
work on the service during the last two years. 

The success of the “ Pacific’? type has induced Mr. 
Billinton to take the bold lead of designing this new tank 
engine of the * Baltic ’’ type of such proportions as to meet 
the most exacting requirements of the line, and, by pro- 
viding sufficient coal and water capacity, to enable it to 
undertake the longest non-stop run on the system, viz., 
from London to Portsmouth, a distance of 87 miles, the 
minimum timing being 106 minutes with loads of 280 tons. 

If these engines prove as successful as their predecessors 
of the ** Pacific ’’ type—and there seems to be no reason 
why they should not do even better—it is a foregone con- 
clusion that, in future, powerful tank engines of this 
class will, in all cases, be used in preference to tender 
engines, and so reduce the extra dead load of tender weight 
which has to be hauled at present. The boiler is of ample 
capacity, with a fire-box of the Belpaire type, and fitted 
with flue tubes for a Robinson superheater. It will be 
remembered that the Belpaire fire-box was adopted 
by the Brighton Company for the first time on its new 
‘“* Mogul” goods engines, which were turned out at the 
end of last year, and which have proved to be highly 
successful. These engines were illustrated by a coloured 
drawing in our issue of January 30th. 

The piston valves, with internal admission, are operated 
by Walschaerts valve gear. The screw reversing gear, 
with air-assisting cylinder, is of the standard type used on 
the Brighton line, and described fully by us in the issue 
already referred to. The cylinders are fitted with the new 
type of combined vacuum and water relief valves, which 
were designed for the “‘ Mogul” engines, and have been 
found to work satisfactorily. These valves are placed at the 
bottom on each end of the cylinder barrel. The piston- 
rod metallic packing is of the non-floating type, enclosed 
in an air-cooled case, the piston tail-rod being carried 
in an enclosed sleeve. The cylinders and piston valves 
are lubricated by means of an eight-feed ‘‘ Hine ’’ mecha- 
nical lubricator. 

The wheel base is symmetrical about the driving wheels, 
and the bogies, which make ample provision for side play 
when passing round curves of 5 chains radius, are side- 
controlled by coiled springs and levers. To minimise 
rolling, side bolsters are also provided on the bogies. 

The feed water in the tanks is heated by exhaust steam 
from the cylinders, and is delivered to the boiler by means 
of a Weir feed pump fixed on the platform at the front 
end of the left-hand tank. A Gresham combination 
injector—hot-water type—is fitted to the back of the 
fire-box as an auxiliary to the pump. 

The engine is fitted with a Hasler speed indicator and 
recorder, which records the speed on a continuous roll of 
paper at intervals of three seconds, registering the mean 
specd during the three previous seconds. 








Train heating apparatusjand Westinghouse brake fittings 
of the standard quick-acting type, with large reservoir 
capacity for heavy service, are also provided. 

The following are the leading dimensions and particulars : 
+. «. «-22in. dia, x 28in. stroke 
10in. dia. x 5gin. maximum travel 
Wer weragre.  t * 


Cylinders 

Piston valves.. .. 
Coupled wheels 

Bogie wheels... 

Rigid wheel base. . 

Total wheel base . - 
Total length over buffers .. 
Working pressure .. .. 
Heating surface— 


50ft. 4Zin. 
170 lb. per sq. in. 


123 tubes 2}in. dia., outside 1082 sq. ft. 
21 tubes 5}in. dia., outside .. 453 sq. ft. 
Fire-box es oe 12 sq. ft. 
Sa . 1687 sq. ft. 
Superheater 383 sq. ft. 
Grand total 2070 sq. ft. 
26.7 sq. ft. 


Grate area. 
Tank capacity - 


Water 2700 gallons 

Coal .. 34 tons 
Weight on coup'ed wheels 564 tons 
Maximum weight in working order 98 tons 





A NEW SEPARATOR. 

THERE has recently been put upon the market by the 
Diamond Blower Company, Limited, of 758, Queen 
Victoria-street, E.C., a new separator, which is said to 
be highly efticient. It is intended for the treatment of 
exhaust steam, and may, we are told, also be used with 
equally satisfactory results in connection with the gas, 
chemical and sugar industries. It may also be used for 
compressed air, and, when slightly modified, can deal 
with steam supplied to turbines. Within the casing—Fig. | 
—is a series of baffle plates—Fig. 2—which are placed 

















Fig. 1—THE SEPARATOR CASING 


vertically. These plates—as Fig. 2 shows—are provided 


with a number of slots and tongue pieces, inclined at an | 


angle of 45 deg. The extremities of the tongues of one 
plate butt against the adjacent plate, and are so arranged 
that the oil or whatever is being dealt with flows along 
the double bottoms of the plates to the end or bottom of 
the casing, where it is discharged at will through an outlet 
port or cock. Steam entering the separator strikes these 
tongue pieces, and is deflected and made to pass through 
thegaps. The total space between the tongue pieces in any 
section of the separator is equal to the area of the exhaust 
pipe, thus eliminating back pressure. As the gaps in the 
front row cover the tongue pieces in the second row, the 


steam is again deflected, and so on all through the plates. | 


Every time steam hits a series of tongue plates, it is 





robbed of a certain amount of oil and moisture, and by 
the time it reaches the outlet end of the separator it js 
thoroughly cleansed and perfectly dry. 

The separators can be supplied to fit pipes from I hin. 
diameter to 17in. diameter, or even larger pipes if neces. 
sary. Furthermore, they are made to suit horizontal 
or vertical pipe lines, or to fit in as an elbow piece, 
Several arrangements are shown in Fig. 3. The makers 
prefer to mount the separator behind the cylinder of an 
engine, but this, of course, is not absolutely necessary, 
In the case of engines exhausting to atmosphere, with a 

















Pig. 2—BAFFLE PLATES 


small back pressure, a syphon pipe is connected in the 
discharge pipe for the oily water, the length of the syphon 

as indicated at a on the left of Fig. 3—corresponding to 
the back pressure. When engines work at a higher pres- 
sure than .15 atmosphere, a condensing box K—as shown 
in the middle of Fig. 3—is provided ; its function being to 
remove the oily water automatically. When the separator 
is used with condensing engines, a closed collecting box— 
as shown at B—is used, which is connected with the dis- 
charge pipe of the oil separator, the vacuum piping and a 
steam pressure pipe. In the case of large engines and 
when large quantities of oily water have to be dealt with, 








Fig. 3—-VARIOUS ARRANGEMENTS OF SEPARATORS 


it is advisable to use a pump, especially if the oil filter 
to which the oil is being forced is at a higher level than 
the separator. But if the separator is working under 
vacuum it is not necessary to employ a pump or collecting 
vessel, for an automatic water conductor is then sufficient. 

The separators are fitted with removable covers, which 
enable the internal parts to be examined with ease, but 
the makers contend that periodical inspection of the plates 
is unnecessary, as they are self-draining. The velocity of 
the steam is sufficient to prevent the molecules of oil or 
moisture collecting on the tongue pieces. Furthermore, 
the deflection ridges in the double bottoms, together with 
the assistance of gravity, have a tendency to force the oily 
water to the bottom of the casing out of the path of the 
steam. 








In a paper recently issued by the United States Bureau 
of Standards the results are given of an investigation of 
eight flow-calorimeters, representing types widely used. 
Tne investigation has shown that several of the calori- 
meters could be used, when proper precautions were 
observed and suitable corrections applied, to determine 
the total heating values of gases to an accuracy of about 
0-3 per cent. Some calorimeters are, however, subject to 
errors that cannot be eliminated except by comparison 
with a standard instrument, such errors for one calori- 
meter amounting to nearly 2 per cent. Examination of 
a very large amount of data indicates that with these 
calorimeters, free from significant errors, values should be 
determinable to an accuracy of the order of 1 per cent, 
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A CENTRAL EXHAUST STEAM ENGINE. 


internal combustion engine with their high 
steam engines have, in recent years, had to bestir them- 
selves to provide improvements whereby the consumption 
of steam can be brought down to the lowest possible 
limits. Perhaps the most marked progress has been shown 
in engines of the ‘‘ one direction ”’ flow type, in which the 
heat losses in the cylinder are reduced to a minimum by 
maintaining the temperature of the cylinder ends more 
constant than is possible in steam engines of the ordinary 
kind, and thus preventing condensation. The Stumpf 
engine is the pioneer in this class, and, as most of our 
readers are aware, this engine has, in place of the exhaust 
valves at each end, a series of ports placed midway in 
the length of the cylinder, the ports being uncovered by 
the piston at the end of the stroke to allow egress of the 


steam after it has done its work. The inlet valves are | 


of the ordinary drop or piston type. Although remark- 
able results have been obtained from engines of this type 


with only one cylinder and efficient condensation, certain | 


drawbacks have been found. One of these is the seizing 
of the piston and fracture of the cylinders due to unequal 
expansion and weakening of the cylinder by the arrange- 
ment of the cireumferential ports. ‘To overcome this, it is 
now customary to bore the cylinders with a slight taper. 


“Tue Encinecr”™ 


This class of engine also requires a very massive piston— 
nearly equal to the length of the stroke—and a cylinder 
about equal to twice the length of the stroke. With these 
proportions of piston. and cylinder the exhaust takes 





Fig. 3—SECTIONS OF CENTRAL EXHAUST 


place at about 90 per cent. from the end of the working 


| stroke, and compression begins at about 10 per cent. of 


: eae , | t at stroke. 
Urcep on by the competition of the various types of | ee 
thermal | 


efficiencies and low fuel consumption, the designers of | 


It will be seen that the period of 
exhaust in this type of engine is very short, while the 




















Tre Enconten 


lengths of both the cylinder and piston have been reduced. 
and it is claimed that the wear of these parts is corre.- 
spondingly minimised: the points of compression and 
release are controllable, and the additional clearance 
spaces are eliminated. 

Figs. 1 and 2 herewith are produced from photographs 
of a steam engine which is being built in this country by 
Hick, Hargreaves and Co., Limited, Bolton, on these 
lines. It may be broadly described as a central exhaust 
engine of the well-known Stumpf type, with a modified 























Fig. 4—AUXILIARY VALVE GEAR 


cylinder, shorter piston, and the addition of a central 
exhaust valve—Tabourin’s patent. From the detail 
| drawings—Fig. 3—it will be observed that the steam 
cylinder is of simple form, has no jacket, and is free to 
expand without introducing distortion troubles. The 
depth of the piston and length of the cylinder are normal. 
Steam is admitted to the cylinder by means of double- 
beat equilibrium or drop piston valves in the end castings, 
and is exhausted through the ports in one side of the 
cylinder only, as shown. During the stroke the main 
piston passes over these ports, but the actual opening to 
































Fig. 5-AUXILIARY EXHAUST VALVE 


| duration of the compression is correspondingly long, so 


much so that means of increasing the clearance spaces 
when exhausting to atmosphere have to be provided. 


x 





In Tabourin’s central exhaust valve engine the good 
features of the uniflow type have, it is claimed, been 


retained, while certain modifications with a slight increase 
For instance, the 


in mechanism have been introduced, 


. 
exhaust is controlled by means of the piston valve in partial 
equilibrium—Figs. 3 and 6—placed at the side of the 
cylinder and connected with the ports in the wall by a 


ENGINE CYLINDER 


passage, care being taken that the clearance space is not 
increased. This arrangement permits of the use of a 
| piston of the usual depth with a corresponding reduction 
in weight, and the minimum wear of the lower side of the 
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cylinder. Below the cylinder and in the positions usually 
occupied by the relief valves will be noticed auxiliary 
valves—Figs. 4 and 5—which serve a threefold purpose. 
They are operated by means of a cam on the lay shaft 
and can be put into action at will, as shown, thus prolonging 
the period of exhaust after the main piston has closed the 
central exhaust ports, and permit a compression as low as 
from 8 to 10 per cent. if desired. Further advantages 
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claimed for these valves are their utility for scavenging 
the cylinder of dirty oil and their freedom to operate as 
relief valves independent of the cam motion. The 
admission valves are operated by variable trip gear and 
excentrics from a lay shaft driven by bevel gearing from 
the extension of the crank shaft, the opening of the valves 
being controlled by means of a governor of the usual type. 
The exhaust valve is of the piston class, working in a cast 
iron liner, and is operated from the lay shaft by means of 
an excentric and rocking lever, as shown. The stroke and 
lap of this valve are fixed and unvariable. 

In case the engine is required to run non-condensing 
it is only necessary to throw over the hand levers, which 
put into action the cams operating the special valves at 
each end of the cylinder. A feature of this engine is the 
ease with which it can: be opened out to examine the piston 
and cylinder. After undoing a seam of bolts the back 
cylinder cover can be easily removed by the racks and 
pinions shown. The main bearing is in three parts and 
adjustable. The lubrication of the cylinder is forced by 
means of a mechanical sight-feed device. The main and 
outer end crank shaft bearings have large oil boxes on 
the pedestal caps supplied with oil by two valveless pumps 
driven by chain gearing from the ernak shaft. These 
pumps supply oil under pressure to the crank pin. 

An engine of this type and capable of developing 800 
horse-power has been in use driving a paper factory for 
several months, running night and day without a 
stoppage, except at the week-ends. It has cylinders 32in. 
diameter by 3ft. 6in. stroke, steam pressure 125 lb. per 
square inch, and runs at 120 revolutions per minute. The 
engine is fitted with a governor of the “‘ bent arm ” type, 
in connection with which there is a safety trip device. 
This serves to cut off the steam supply should the driving 
gear of the governor fail, when the steam valve would be 
opened to the full extent ; or it cuts off the steam in case 
of overspeed when the governor balls have reached their 
highest position. 








THE FLYING MACHINE FROM AN ENGI- 
NEERING STANDPOINT.* 
By F. W. LANCHESTER, M. Inst. C.E. 
(Concluded from page 517.) 


PROPULSION, 


WE are now in a position to consider the question of propul- 
sion. Whether we appeal to experience or theory it would 
appear that there is only one method of propulsion available, 
namely, the screw propeller. Nature’s method of propulsion 
—wing flapping—besides being very objectionable from a 
mechanical point of view, shows certainly no higher degree of 
mechanical efficiency than the screw propeller. 

The problem of propulsion, whether aeronautical or submarine, 
is essentially the same; the laws of dynamic similarity with 
certain reservations are strictly applicable. Roughly speakingz, 
the conditions of usage of propellers in water and air may be 
compared by merely taking cognisance of the relative densities 
of the two RS. Re af 800 to 1. The laws of 
dynamic similarity indicate that this relation is not exact, 
but any refinement of theory on this score is of academic rather 
than of practical importance. Apart from fine points of this 
kind, there is a limitation that renders the air propeller and the 
marine propeller not strictly comparable; this limitation is 
due to the appearance of the phenomenon known to the naval 
engineer as cavitation. No such thing as cavitation is experi- 
enced in the aeronautical propeller; if we should require to 
deal with propeller blade speeds approaching the velocity of 
sound, we might find something analogous, due to the high 
rarefaction of air, but at present the aeronautical designer can 
afford to ignore all question of cavitation. 

It is frequently stated that the theory of the screw propeller 
is entirely empirical and quite unsatisfactory ; this is not my 
opinion, The theory of the screw propeller based on the theory 
of the aerofoil as laid down in my “ Aerodynamics,” appears 








fully to meet the requirements of the tical designer. 
According to this theory, the propeller blade is treated as an 
aerofoil, its P/V* ratio at every point of the blade is fixed by 
the same law as that of the aerofoil as given; following this, 
the gliding angle of the propeller blade is constant from root to 
tip. The section of the blade is at every point designed as an 
aerofoil in which the true helical surface corresponds to the 
horizontal plane in flight. Under these circumstances, it is 
shown in my work that each point of the propeller blade has 
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efficiency proper to itself. Unfortunately, we cannot use only 
the region of maximum efficiency ; we have to employ the blade 
of considerable length, and consequently parts of the blade have 
an efficiency below the maximum. If we take a propeller of the 
usual proportions in which the pitch is about 1} times the 
diameter, we see that the marine engineer declines to employ 
any portion of the blade with an efficiency of less than about 
92 per cent. of the maximum, that is to say, the efficiency of 


somewhat the sectional form given in Fig. 8. This, in the 
of an 8ft. propeller, would mean a blade 4ft. long, the on 
3ft. of which would be the effective blade, the maximum widen 
in the widest part being no more than 3in, or 4in. If any attem 
were made to design such a propeller for marine work, there ; 
no material known at the present time that would stand the 
stress involved ; the pressure reaction, speed for speed, would 
be about 800 times greater in water than air, and tho as 
ratio of the blade that can be utilised for marine work js Pre rs 
limited by this fact ; even the softest of timber is rolative), 
far stronger as a medium for the construction of an aeronautiog 
propeller than any known material, even tempered tool steel 
would be for marine work. In the oa of an aeronautical 
ropeller advantage may be taken of the fact that a very slight 
orward slope of the blades relieves the blades of all bend; 
stresses, the resultant of the centrifugal force and pressure 
reaction is in the line of the blade, and the latter is consequent} 
stressed in pure tension. 7 

There is a practical rule which a; to be com: 
adhered to in the design of enccoeafel marine propellers 4, 
moderate speed sea-going craft. The area of the propeller disc 
is approximately 1 per cent. of the total wetted surface. ‘Thi, 
rule has been found by me to represent a rough average of the 
practice in various cases, but whether it is an accepted rule op 
not, I do not know. Let us take the case of a flying machine 
involving, say, a thrust of 200 Ib. at 80ft. per second ; at this 
speed the frictional air resistance will be approximately 0). (35 |} 
per —_— foot of surface—0.07 lb. per square foot of lamina, 
t.e., double surface—thus, the resistance of the machine jg 
approximately represented by 6000 square feet ‘ wetted” 
surface, and, following the rule given in the case of water, the 
propeller dise should be 60 square feet ; this corresponds to q 
propeller diameter of about 9ft. In an actual machine of about 
this size, the propeller is commonly of about 7ft. to 8ft. diameter 
which, taking pian fame into account, is in substantial agree. 
ment. The propeller employed in flight is of necessity —from 
considerations of the engine revolution speed—of finer pitch 
than that of best efficiency. Under these conditions, theory 
shows that the correct diameter is less than that of the propeller 
of best diameter/pitch ratio, such as employed by the naval 
architect. 

There are, in the present state of the art, two prominent 
reasons for the adoption of a propeller for aeronautical machines 
of finer pitch than that of greatest pscrsens first, there is 
the question of suiting the pitch of the propeller to the running 
5) of the engine. For the power necessary in a modern 
aeroplane-——from 50 to 100 horse-power—a stroke of about 5in. 
is found to design well in proportioning the engine; now it 
is uneconomical both from the point of view of weight -saving 
and of = consumption to employ too low a piston speed; 
in fact, for any given dimensions of cylinder the power developed 
is within lirnits roughly proportional to the piston oon. Taking 
a piston speed of 1000ft. per minute and 5in. stroke, we require 
1200 revolutions per minute = 20 revolutions per second. 
Assuming a velocity of flight of about 80ft. per second, the effec. 
tive pitch of the screw ee to be 4ft., or approximately 
equal to half the diameter of the screw, instead of at least equal 
to the diameter, as in a good marine propeller, 

It is, of course, not difficult to gear down from the engine to 
the propeller; in fact, this has been frequently done, but, 
since gearing involves a tax of approximately 5 per cent. of the 
horse-power, it is evidently better to drive direct and sacrifice 





something in the efficiency of the propeller, more especially 
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different points of the blade varies from 77.5 to 81 per cent., 
or theoretically the limit of efficiency of such a propeller should 
be round about 77 per cent. Unfortunately, a propeller “in 
being ”’ cannot consist of blades alone ; it requires a boss and 
@ connection between the boss and the blades, and in driving 
these functionally useless parts through the water, a considerable 
further loss is inevitable. Probably, it is for this reason that the 
actual efficiency of a marine propeller rarely exceeds 70 per 
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cent.. Everything considered, I am disposed to put the limit 
of efficiency of an aeronautical propeller at about 85 per cent.; 
this is higher than has been found possible in marine engineering. 

There should be nothing to prevent the marine propeller—at 
speeds below the cavitation point—giving as high an efficiency 
as the aeronautical propeller, were it not for the limit imposed 
by the strength of materials. To obtain the highest efficiency, 
even in an air propeller, it may be found necessary to abandon 
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the wooden blade and substitute a solid nickel steel blade of 
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as this course involves a far lower torque on the propeller shaft, 
and consequently a lower recoil torque on the framework of the 
machine. 


Motive Power INSTALLATION. 


We are now faced with the consideration of the motive power 
installation. At the present time the petrol motor holds the 
field. No other prime mover is able to compete either on the 


Swan Sc 


score of weight per horse-power or fuel weight economy ; there 
is nothing in sight likely to oust the internal combustion motor 
from its supreme position. ’ 
The relative importance of lightness and economy of fuel is 
determined by the class of service for which the motor is required. 
In Fig. 9 curves are given of weight/horse-power for various 
motors ; ordinates represent weight of motor plus fuel, absciss 
the duration of the run at full load. It can be seen at a glance 
from this diagram that for brief periods the weight per horse- 
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the engine is the all-important factor, whereas for long 
becomes relatively less important, the weight of petrol 
1 becoming the main item. It will be noted, 
that the Gnome engine starts with a very 


wer of 
a s this bee } 
and lubricating OF 


‘ng the extremes, ‘ f 
taking val advance over the motor car engine given for com- 


considerable after a run of 17 hours at full load, the motor car 
= represented for the purpose of illustration by the 

eter -by its greater economy has taken the lead. Many of 

a aeronautical motors of the present day combine with a 
ight /horse-power factor of about 4 a degree of economy that 

= ares well with the best automobile practice. 

a7 of a great multiplicity of types of aeronautical engine now 


he market there are two types, namely, the rotating engine 


- sod one hand and the light-weight multi-cylinder Vee type 
mn the other, which I consider likely to survive. ‘The rotating 


of engine gives the possibility of very complete balance 
plicity of working parts, and so provides the aero- 


with sim i" bs 4 ; 

nautical constructor with an engine especially serviceable where 
small machines are concerned, and simplicity and upkeep are 
of importance. The rotating engine 1s at the present day 
reasonably economical in petrol, but is grossly extravagant in 
jubricating oil, and, consequently, is at a disadvantage for long- 


it will, however, probably hold its own for some 


istance work ; 
- The rotating 


time to come in machines for short-distance flying. 
lso suffers from some disadvantages on the score of 


mgine ae 
acest silencing. The multi-cylinder Vee type, though 
ordinarily not 80 light, power for power, as the rotating engine, 


has many advantages, especially for high power and where long 
distances have to be negotiated. : ; 

It is customary in the rotating engine to employ direct air 
cooling ; it is, in fact, difficult to arrange such an engine with 
water cooling. The horse-power absorbed in the Gnome engine 
neidental to air cooling is very great ; in the original so-called 
50 horse-power Gnome-—which actually gives very little over 
40 horse-power in flight—the power consumed in wind resistaice, 
even on the test stand, amounts to nearly 6 horse-power, and it 
may be materially greater under flying conditions. 

In engines of the Vee type water cooling is in greater favour ; 
the Renault special aeronautical motor is an exception, being 
cooled by air blast generated by a centrifugal fan. The weight 
of the water cooling system when fitted amounts at the best to 
0.6 lb. per horse-power—with water nearly | lb. per horse-power 
and thus constitutes a serious addition to the weight of the 
installation. Here, again, the class of service becomes im- 
portant. It is evident that for short-distance flying, where 
engine weight is of paramount importance, it may be better to 
employ direct air cooling ; when, however, a long-distance 
service is required, it may arise that the weight of the water 
cooling system is justified by the saving in horse-power and better 
fuel consumption. 

We may now proceed to consider the inter-relation and com- 
patibility of engine and propeller. It has already been pointed 
out that in order to get the full output from a given engine 
-—as 1s also well known to be the case in marine propulsion-—a 
propeller pitch has often to be selected far from that proper to 
highest efficiency. The difficulty has, as in the early Wright 
machine, been met by adopting a reduction gear ; alternatively 
as also in the Wright machine—a multiplicity of propellers may 
be employed. It is evident, for example, that if four propellers 
be used in place of one propeller, the individual diameter may be 
halved, and, consequently, for a given pitch—and therefore 
revolution speed—the pitch diameter ratio doubled. The 
original Wright machine furnished a good example of a case in 
which the propeller pitch/diameter ratio was made approxi- 
mately that of best efficiency, and this result was obtained in 
spite of the low velocity of the Wright machine, by a combina- 
tion of both methods-——that is to say, two propellers were used 
instead of one, and these propellers were geared down from 
the engine in the relation 10 to 33. 

The incompatibility at present existing between the engine 
speed and the propeller pitch becomes less as the flight velocity 
is increased, so that, in the case of an ordinary machine of about 
1400 lb. total weight, the propeller speed, for best efficiency, for 
a single-screw machine laccomme appropriate to the normal 
engine speed at about 100 miles per hour. Since the loss of 
efficiency for a fine pitch propeller, even down to half the pitch 
ratio of best efficiency, is not great, it may be taken that for flight 
speeds of 50 miles an hour upwards the balance of advantage lies 
definitely with the direct-coupled propeller. This agrees with 

experience. A point of interest in connection with propellers of 
comparatively fine pitch and somewhat reduced diameter, such 
as commonly in use to-day, is the fact that with the engine opened 
fully out, there is very little difference between the thrust and 
the revolution speed whether the machine is standing or is in 
full flight—it is commonly reported that the revolution speed 
does not increase more than 10 per cent. from ‘ standing ”’ 
to full normal flight speed—the thrust variation also is slight. 
This fact constitutes the only justification for the static test of 
aeronautical propellers, frequently resorted to when approximate 
data are required. There is no doubt that in a propeller of 
theoretically perfect proportion, or in an existing propeller if 
fitted to a machine of less resistance, there would be a far greater 
response to flight speed variations. Actually this is the case in 
marine propulsion where the propeller revolution recorder is 
imac found to give more reliable readings than the ship’s 
jog. 


RELATING TO THE DESIGN OF THE AEROFOIL. 


We shall now proceed to the discussion of the more detailed 
arrangements and structural features of the machine. First, 
the aerofoil, The pressure appropriate to least resistance is 
given by the expression 0.32 p V* in abs. units, or p V*/100 
in lb, per square foot. Consequently if w is the weight in flying 
order, the area required is 100 w/p V* as appropriate to least 
resistance, 

The above is the whole basis of any initial “ lay-out.” There 
are many refinements, however, to be considered which enter 
into the complete problem. The principal of these are :—The 
fact that part of w is a function of the aerofoil area—the quantity 
we are determining-—means that the best area will be less than 
given by the foregoing expression. 

Beyond the above specification of flight velocity for any 
machine consists more often than not in the prescription of higher 
and lower limits rather than of a set fixed speed. 

Briefly, for a given machine the extent of the flight speed 
variation is a function of the reserve of thrust over the minimum 
resistance value, the absolute value of the limits being fixed by 
the load that the aerofoil is called upon to sustain. In the case 
of a high-powered machine, however, the lower limit may be 
prescribed by the critical angle of the aerofoil. 

The choice between monoplane and biplane is, in the main, a 
question of constructional engineering ; there is not a great deal 
to choose between the two from an aerodynamic standpoint, 
but with equally good design the monoplane gives a slightly 
better lift/drift ratio. 

Considering the aerofoil, whether monoplane or biplane, from 
4 structural standpoint, and in investigating the strength of the 
aerofoil as a whole, it may be treated definitely as an inverted 
cantilever system, Thus, comparing the stresses in an aeroplane 
to the Stresses in a cantilever bridge, we have the weight of the 
fusillage with its alighting chassis, motor, passengers, &c., 
the inverted equivalent of the supporting reaction on the central 
pier of a cantilever girder. We have the air pressure force, 
by which the load is sustained, distributed along the aerofoil 
length eorresponding to the weights of the outstanding members 
of the cantilever. We have a variation of pressure from point 


(0 point due to gusts, eddies, &c., corresponding to some degree 
to the movable loads representing traffic over the bridge. In | 
the case of the aerofoil, we have in addition something not 





represented in the analogy of the cantilever girder, i.e., the 
weight of the aerofoil itself directly supported by the pressure 
reaction ; we may, however, regard this equal and opposite 
distribution of weight and pressure as superposed on the main 
system, and as not contributing to the stresses in the aerofoil 
members. So far as the analogy to the bridge holds good. it is 
evident we have a well-known engineering problem which is 
capable of boing treated by well-known methods, In the calcu- 
lation of stresses of the aerofoil members two alternative methods 
are in current use ; in the one the aerofoil struts are treated as 
pin-jointed members by the usual truss girder construction ; 
according to the other method, in place of the hypothesis of the 

in joint, we have the hypothesis of continuity in the main 
longitudinals, The first and simpler method has been used by 
several firms for many years past, and gives results which, under 
ordinary conditions, are very much on the safe side; the 
second method has been developed during the last few years 
by the National Physical Laboratory, and has been adopted by 
the Royal Aircraft Factory, and more recently by other 
manufacturers. 

On the pin joint hypothesis the stresses are solved by the well- 
known graphic stress diagram. The alternative method is 
considerably more complex. Reference should be made to the 
report cited. It is well to remark that, though the pin joint 
hypothesis gives results usually on the safe side, the extent of 
the factor of safety so introduced is not one that can be relied 
upon, and may in special cases be even negative. It is hardly 
necessary to point out that the more important and vital the 
problem the less appropriate become methods of an approximate 
and inexact character. 


THe Dynamic Loap Factor AND Factor oF SAFETY. 


A matter of importance, and one of a controversial nature, is 
the factor of safety necessary in order to take care of the many 
and varied conditions met with by a machine in flight. In the 
simple case of a machine in horizontal flight in calm weather 
we know that the load supported by the aerofoil is the weight of 
the body of the machine and its associated parts, but not includ- 
ing the aerofoil itself, whose weight is directly distributed over 
the pressure surface ; also we know that in the various evolutions 
a machine is called upon to perform the stresses may consider- 
ably exceed the normal, and that variations of effective load are 
experienced due to wind gusts which it is quite out of the 
power of the pilot to prevent. Excluding for the time being the 
latter, we are clearly able to define the worst that the pilot is 
able to do and specify the factor by which the normal stresses 
must be multiplied in order to represent the actual stresses ; 
conversely, we may specify arbitrarily a factor of safety, and 
we may tell the pilot just what he is permitted to do, and just 
what he cannot undertake without risk. Taking in the first 

t the ption that the pilot is allowed to do his worst, 
he is to be, allowed to try towreck his machine. There are two 
ways in which he can operate ; first, he can drive his machine 
at the highest possible speed and suddenly alter his elevator 
to the position corresponding to the lowest possible speed ; 
alternatively, he may take sharp turns involving heavy banking. 
Now, the highest possible speed is the limiting velocity which 
the machine will acquire falling head first vertically ; this, 
with machines at the present day constructed, may be estimated 
at about 140 to 150 miles an hour. The lowest velocity in the 
present sense is the velocity at which the aerofoil is meeting 
the air at its critical angle—the lowest velocity capable of giving 
a pressure reaction equal to the hh am ; this may be taken for 
the purpose of our argument as 40 milesan hour. If when falling 
vertically at 140 miles an hour the pilot with absolute sudden- 
ness jerks his elevator into the position corresponding to 40 miles 





2 
an hour, the reaction brought to bear on his aerofoil is (=) Ww, 


that is to say, approximately twelve times the weight of the 
machine. In practice, for the figures given the maximum load 
would be diminished, since the elevator cannot be moved with 
absolute suddenness, and, if it were, the machine could not 
answer the elevator and alter its attitude to the line of flight 
immediately. It is probable on the basis of the figures given that 
10 W is the maximum effective load that could under any cir- 
eumstances be brought to bear. 

In the case of severe banking, if the machine be banked to an 
angle @ the resultant of the weight and centrifugal force is the 
value W sec 6. I have frequently made estimates of the angle 
of banking when a pilot has been making a steep spiral dive ; 
the angle rarely exceeds 60 deg. or 70 deg. Taking 70 deg. as 
the maximum, the stresses in the machine will correspond to 
a load equal to 3 W. 

From the foregoing it would appear almost certain that in 
calm weather the pilot, if asked to do his worst, cannot in any 
manner reach or exceed ten times the stresses due to the static 
load. 

Let us take what may be considered an extreme gust. The 
machine enters air, or is struck by a gust represented by a change 
of velocity equal to half the flight speed. Assuming the machine 
has time to swing to its appropriate relative direction under the 
new conditions, a simple resolution of velocity shows that the 
worst condition is that in which the direction of motion of the 
gust is directly opposed to that of flight; in such a case the 
relative velocity of the machine becomes 1} times normal, and 
the effective load on the aerofoil will be (14%) = 2} times normal. 
In case of the machine being struck by a sudden gust or squall, 
the load will be considerably higher, but still does not approach 
the figure 10 obtained on the basis of the pilot suddenly “ flatten- 
ing out” when at maximum speed. 

It is evident from the foregoing that a flying machine in the 
course of its normal usage is liable to stresses many times greater 
than that of its normal load, and the frequency of these stresses, 
and the total number of times they occur in the life of the 
machine, will be related to their magnitude by some empirical 
law for any given class of service. In sucha case it is evident that 
the term “* factor of safety ’’ does not carry its ordinary meaning ; 
if, for example, in the lifetime of a fleet of 100 machines the 
stresses reach six times normal once and five times normal, say, 
ten times, and four times normal, say, 150 times, it will be cer- 
tainly sufficient and proper if the designer work to six times the 
normal load for his elastic limit without using any factor of 
safety in the accepted sense at all ; to do otherwise would be to 
burden the whole 100 machines with a weight of superfluous 
material without justification. Whether under these conditions 
we continue to employ the term “factor of safety” or not, 
the aerc tical designer must bear clearly in mind that in his 
particular case his factor has a double function, namely, both 
to give the margin of strength and durability needed under ordi- 
nary conditions of flight and to provide for abnormal conditions 
of stress, occasionally even almost to the theoretical limit of 
the strength of the structure. 

In Memorandum No. 96 of the Advisory Committee—not yet 
included in an annual report—the matter is fully considered, 
and the extreme probable values are estimated as follows :— 








Nature of Computed dynamic 
contingency. load factor. 
Se” ee ees os 0 
Banking .. .. 1.4 
Flattening out.. 8.0 
Looping .. .. ae-ae be 4to5 


In the report in question the recommendation is made that a 
factor N be adopted in design not less than 5 or 6, this being 
considered sufficient to take care of anything likely to happen 
to a machine with reasonable and proper pilotage. Tests and 
caleulations of the wing spars of different existing machines 
gave the following results. 





Type. Value of N. How determined. 
at to pane wane .. By experiment 
: oie GS aoe is a 
ee he. err tine .- By caleulation 

Bi ae Bae * 
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The Royal Aircraft Factory has adopted a factor somewhat 
greater than that recommended in the memorandum in question ; 
a machine—G in the above table—-of which the aerofoil was 
tested to destruction, actually recorded 8.4. 

In connection with the subject of aerofoil structure it is to be 
observed that the stress distribution varies considerably under 
different conditions, namely, at different angles of attack. The 
aerofoil structure commonly includes two longitudinal members, 
front and rear respectively, and the proportions of the load borne 
by each depends upon the position of the centre of pressure and 
varies with its displacement, which can only be ascertained from 
experiments on a scale model of the aerofoil itself. This fact 
needs consideration when computing the maximum stresses 
on the members in question and the aerofoil structure as a whole. 

The calculation of the aerofoil structure not only comprises the 
resolution of the main lifting force distribution, but also entails 
the calculation of the longitudinal stresses due to line-of-flight, 
or “‘ drift” forces. These may be quite moderate under normal 
flight conditions, but may become far more severe at abnormally 
high speeds. The treatment of this problem does not offer any 
serious difficulty ; it is to-day generally considered the best 
practice to provide for the edgewise strength of the wing by its 
own internal diagonal bracing. 





LANDING GEAR. 


The question of alighting mechanism detail next claims our 
attention ; this is necessarily of two distinct types, depending 
upon whether the hine is designed for land or for marine 
usage. Taking first the land or military type of machine, the 
essential features comprise ordinarily a pair of pneumatic-shod 
wheels—in some cases two pairs—arranged on a common axis 
somewhat forward of the centre of gravity of the machine, and 
supplied with a rudimentary elastic suspension of some form, 
in addition to runners or skids to take the “ bump ” in emerg- 
ency, and the provision of some kind of temporary tail support, 
consisting either of a castor-pivoted wheel or, as more generally 
the case, of a simple spring-controlled skid. It was at one time 
believed to be essential that the alighting wheels should be all 
castor-pivoted or orientable, the intention being to take care of 
the relative motion of the ground when alighting across the 
wind ; experience appears to show that with reasonably careful 
handling this provision is unnecessary. The medium commonly 
employed to absorb the shock is rubber; this is preferable to 
steel, as universally employed on road vehicles, for two 1 
first, the energy good vulcanised rubber will absorb is far greater 
than is the case for steel; it runs to some 500 Ib. to 1000 tb. 
per pound (some 10 or 20 foot-pounds is all that may be allowed 
for steel): and, secondly, the signs of fatigue in rubber are 
evident to the most casual observer and the rubbers are cheap and 
easy of repl t. The alighting wheels with their associated 
parts are mounted on a structure commonly known as the land- 
ing chassis, whose function is to raise the machine proper a suffi- 
cient height above the ground to provide clearance for the pro- 
peller, aerofoil, &c. Unless careful design and workmanship 
is put into the landing chassis its “ spidery’’ proportions 
necessary to give clearance may, on the one hand, constitute a 
source of weakness, or, on the other, give rise to excessive resist - 
ance. Owing to the liability of the landing chassis to injury, 
it is clearly desirable that its structure should be complete within 
itself, yet this is very difficult of achievement in actual design ; 
more often than not there are members in common to the landing 
chassis and the aerofoil structure or the fusillage. This must be 
considered a weak point in any design, since it involves the risk 
that some essential flight organ may on landing be strained or 
otherwise injured or at least stressed beyond the limit for which 
it has been designed. 

In spite of all that has been done up to the present, the landing 
chassis is only able to take a very moderate “* bump ” with safety. 
A lft. free fall on to a hard surface is as much as can be deemed 
safe in the best of existing machines, a free fall of 4ft. or 5ft. 
would lead to almost certain failure. This requires that in 
landing a machine should never under any circumstances be 
allowed to take the ground with a greater vertical velocity 
component than 8ft. per second. Assuming a gliding angle of 
}, this means that a machine flying at 38 miles per hour (56ft. 
per second) could be allowed to take the ground, presuming the 
latter horizontal, without intervention of the pilot, but for any 
higher velocity of flight its course must be eased or flattened : 
in actual practice it is, of course, part of the art of flying to avoid 
all shock when alighting, and no pilot would think of taking 
the ground without at least making his best effort to flatten his 
angle of descent. There is probably a future for some form of 
hydraulic pneumatic device ; already several attempts have 
been made in that direction. 

Passing now to the marine type, we find in the earlier examples 
a landing chassis of the ordinary pattern fitted with a pair of 
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floats in place of wheels and skid, and a temporary tail support 
in the form of a third float arranged aft under the tail member. 
In the earlier machines these floats were little more than boxes 
of rectangular section—Fig. 10; more recently there has been 
a tendency to give to the floats a more boat-like form, surfaces 
of single or double curvature being adopted in place of flat, and 
so the liability to being stove in has been reduced to a mini 

The double-float support has proved itself suited to compara- 
tively smooth water, but a strong feeling exists at the present 
time that for machines intended to serve on the high seas that 
construction will be abandoned in favour of the single central 
boat, as already to be seen in the Curtis and Sopwith machines— 
Fig. 11. Here auxiliary floats or bob-floats are fitted to the 
extremities of the aerofoil to give stability to the machine 
when resting on the water, and to avoid damage to the aerofoil 
when getting under way or when alighting. 

The main floats, whether single or double, require to be con- 
structed to rise in the water on the same principle as the so-called 
hydroplanes or skimmer craft, being designed with the usual 
stepped bottom ; a single step is found to give the best results. 

The design of floats or hull for a marine machine must be 
regarded as still in an early stage of development, and much will 
depend in the future on the general evolution of the machine as 
to what form of float gear will ultimately be found most appro- 
priate. The author is of opinion that as a development of the 
single boat type at present existing, it would appear to be desirable 
to bring the motor, or motors, and other heavy parts as far as 
possible, down into the hull, and design the boat as a thoroughly 
seaworthy craft with proper metacentric height and fitted with. 
its own (marine) screw propeller, so that it is capable of being 
navigated independently of its flight organs—Fig. 12. In such 
a design it would evidently be necessary to drive the propellers 
through a belt, chain, or gear of some kind, and mechanism 
would be provided by which the pilot could jettison the super- 





550 


May 15, 1914 





THE ENGINEER 


eeepc ee 





structure in emergency. Such a machine would be essentially 
one of considerable size, and would probably be fitted with two, 
three, or even more engines, with a total of over 500 horse-power. 
The weight of such a machine would require to be some 3 or 4 
tons, and it would be capable of making port under its own 
power in the event of the flight organs being abandoned. 


AcENTRIC TYPES OF MACHINE. 


The type of machine here suggested would be liable to certain 
objections on the ground that the line of the propeller thrust is 
acentric, being situated considerably above the centre of gravity, 
and probably also above the centre of resistance of the machine, 
conversely the centce of gravity would be considerably below 
the centre of resistance. These are objections which have been 
raised with regard to some existing machines. It is undoubtedly 
desirable, where other consideretions permit, to bring the centre 
of propulsion, centre of resistance, and centre of gravity to 
approximately the same level. There is no fundamental difti- 
culty in flying a machine in which this condition is not complied 
with, since any pitching moment that results from the want of 


coneentricity can be corrected by suitably arranging the centre | 


of gravity. Serious difficulty, however, is liable to arise in the 
about when the engine is cut out. 
machine being propelied in gliding flight by a component of 
gravity instead of by the propeller thrust, a change of pitching 
moment takes place equivalent to the total resistance of the 
machine multiplied by the vertical distance between the line of 





closely mathematical lines to be of immediate service to the 
engineer, In many cases the writers have clearly suffered from 
their want of appreciation of the real conditions. It is my 
deliberate opinion that there is very little room for useful wor 
to-day on the subject of stability unless it be rigidly and directly 
supported by experimental work, and from our standpoint as 
engineers I think we may in the future confidently look to the 
excellent work being accomplished at the National Physical 
Laboratory, and at the Royal Aircraft Factory, to keep us in 
touch with that which is essential in this important branch of 
the subject. 








LAUNCHES AND TRIAL TRIPS. 


AyYDON, steel screw steamer ; built by the Blyth Shipbuilding 
and Dry Docks Company, Limited ; to the order of Mr. J. E. 
Tully, Newcastle-on-Tyne ; dimensions, 265ft., 38ft. 3in., and 
19ft. Gin.; engines, triple-expansion, 20in., 33in., 54in. by 36in. 
stroke, pressure 180lb.; constructed by the North-Eastern 


event of a sudden change in the mode of flight such as is brought | Marine Engineering Company, Limited ; the vessel is specially 


Under these conditions the | 


adapted for the coal and wood trade ; trial trip, April 18th. 

MATTHEW FLINDERs, steel screw steamer ; built by Fleming 
and Ferguson, Limited, Paisley ; to the order of the Queensland 
Government for pilot service work at the port of Brisbane ; 
launch. recently. 
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propulsion and the centre of gravity. In a machine of the type 
above suggested such a change of moment would be the equiva- 
Icnt of a movement of the centre of gravity through a distance 
of nearly 2ft., a change which we must regard as of dangerous 
magnitude. 

The position is that shown diagrammatically in Fig. 13, in 


ARAPAIMA, twin-screw steamer; built by Phillip and Son, 
Limited, of Dartmouth ; to the order of the Crown Agents for the 
Colonies ; dimensions, 100ft. by 23ft. by 9ft.; to carry passengers 


| in ferry service in British Guiana ; engines, two sets compound 
| surface condensing, pressure 140 lb. per square inch ; launch, 


which it will be seen that the resultant of gravity and the pro- | 
| Limited, Glasgow ; to the order of Elder, Dempster and Co.‘ 


peller thrust passes some considerable distance in front of the 
centre of gravity, whereas in gliding flight the resultant of the 
lifting and propelling forces is the force of gravity, and so 
passes through the centre of gravity. 

It has been suggested that by arranging the tail plane and 
elevator in the wake, in the propeller slip stream, in fact, and 
giving it an upward rake—in other words, by employing a nega- 
tively loaded tail, the tail may be made to supply a counter- 
vailing pitching moment when the propeller is at work, thus 


Fic. 13. 
— 














whilst the direct effect of the propeller is to tend to lift 
the tail and depress the nose of the machine, the indirect effect 
brought about by the action of the slip stream on the upturned 
tail will be the inverse. It might be possible in this way to 
correct a small want of concentricity of the propeller axis, but 
such a method would searcely be applicable to the case in point. 
In order that the method in question should be effective, the slip 
stream must be discharged radially from the centre of gravity 
of the machine—that is to say, the general body of air dis- 
charged in the slip stream must be so deflected that its moment 
of momentum about the centre of gravity is zero. Roughly 
speaking, this means that the tail, as shown dotted in Fig. 13, 
must be set at such an angle as, if produced, would pass through 
the centre of gravity of the machine. The double-headed arrows 
show the slip stream diverted as theory requires. The method 
is evidently impracticable ; not only is the tail angle as necessi- 
tated altogether excessive, but also the whole story has not been 
told—the tail would require to be “feathered ’”’ immediately 
the propeller ceases its function, otherwise it would continue 


STABILITY AND CONTROL. 


In the present lecture all questions of stability in the ordinary 
sense have been taken for granted. The problems of longi- 
tudinal stability, lateral and directional stability, and spiral or 
rotative stability, though of vital import to the aeronautical 
engineer, are primarily matters for the physicist and mathe- 
matician, and the engineer can well afford to leave questions of 
this character in the hands of the specialist. 

There is perhaps less excus2 for the absence of all mention of 
controlling mechanism. A great deal might be added on that 
subject without going beyond the scope of the title. However, 
since the question of control is closely wrapped up with con- 
siderations relating to stability, and since it is necessary to draw 
a line at some point, the omission is one of expediency rather 
than logic. 

The question of stability is not, as is frequently supposed, 
one that is in any sense obscure ; in fact, from the scientific 
point of view the present position is at least satisfactory. It 
can be said without exaggeration that we have a great deal more 
knowledge on the subject than we are at present able to utilise. 

In general the work has in the past been treated on too 


| Limited ; 


April 21st, 1914. 
Ecort, steel screw steamer; built by Harland and Wolff, 
dimensions, 419ft. 6in. by 54ft.; 


to carry cargo 


| engines, triple-expansion ; constructed by builders; launch, 





Co., Limited, Stockton-on-Tees ; 
+ 





| dredger ; 


| April 22nd, 1914. 


HERSCHEL, steel screw steamer ; built by D. and W. Henderson 
and Co., Limited ; to the order of Lamport and Holt, Limited, of 
Liverpool ; dimensions, 450ft. by 55ft. by 30ft.; to carry cargo 
and passengers; engines, quadruple-expansion, 25}in., 36in., 
5lin., and 734in. by 54in. stroke, pressure 215 lb. per square 
inch ; constructed by D. and W. Henderson and Co., Limited ; 
launch, April 23rd. 

BoERok, steel screw steamer ; built by Wm. Gray and Co., 
Limited ; to the order of the Netherland Steamship Company, 
of Amsterdam ; dimensions, 433ft. 6in. by 54ft. 6in. by 36ft.; 
to carry cargo ; engines, triple-expansion, 28in., 46in. and 77in. 
by 54in. stroke, pressure 180]b. per square inch ; constructed 
by the Central Marine Engine Works; trial trip, Saturday, 
April 25th. 

TaMAHA, steel screw steamer; built by Sir Raylton Dixon 
and Co., Limited ; to the order of the Tank Storage and Carriage 
Company, Limited, of London ; dimensions, 434ft. by 54ft. 6in. 
by 32ft. 84in.; to carry 9250 tons on a light draught ; engines, 
quadruple-expansion, 24in., 35in., 50jin., and 73in. by 5lin. 
stroke, pressure 220 lb. per square inch; constructed by the 
North-Eastern Marine Engineering Company, Limited, Wallsend- 
on-Tyne ; launch, April 25th. 

CorNELIS, steel screw steamer; built by Craig, Taylor and 
to the order of Mr. A. C. 
Lensen, of Ter H ions, 306ft. by 45ft. by 22ft. 6in.; 
engines, triple-expansion, 214in., 36in., 59in. by 39in. stroke, 

ressure 160lb. per square inch; constructed by the North- 
astern Marine Engineering Company, Limited; a speed of 
11 knots was attained on trial trip, April 30th. 

DyYKLAND, steel screw steamer ; built by the Sunderland Ship- 
building Company, Limited ; to the order of Fred Dughorn, 
Limited, of London; dimensions, 370ft. b.p. by 5lit. by 
28ft. 9in.; to carry 7500 tons ; engines, triple-expansion, 25in., 
4lin., and 69in. by 48in. stroke, pressure 180 lb. per square 
inch ; constructed by George Clark, Limited, of Sunderland ; 
a speed of 114 knots was attained on trial trip, May 2nd. 

ELFLAND, steel screw steamer ; built by the Northumberland 
Shipbuilding Company, Limited ; to the order of Fred Dughorn, 
Limited, of London; dimensions, 380ft. by 51ft. by 28ft. 9in.; 
to carry 7500 tons ; engines, triple-expansion, 25in., 4lin., and 
69in. by 48in. stroke, pressure 180 lb. per square inch; con- 





to supply a moment of some magnitude when no longer required. | Structed by North-Eastern Marine Engineering Company, 


Limited, Wallsend-on-Tyne ; a speed of 11 knots was obtained 
on trial trip, May 2nd. 

Str Witi1am Martruews, twin-screw bucket ladder hopper 
built by Fleming and Ferguson, Limited, Paisley ; 


| to the order of the Crown Agents for the Colonies for the port 





of Colombo, Ceylon ; launch, recently. 

PANAMA, steel screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of Furness, 
Withy and Co., Limited, for the Empire Transport Company, 
Limited ; dimensions, 400ft. by 52ft. by 29ft. 6in.; to carry 
8000 tons on a moderate draught ; engines, triple-expansion, 
25in., 40in. and 68in. by 48in, stroke, pressure 180 lb. per square 
inch ; constructed by Richardsons, Westgarth and Co., Limited ; 
launch, recently. 

Cay suction dredger; built by Werf Gusto, Firma A. F. 
Smulders, Schiedam, Holland; to the order of the Russian 
Government. The principal dimensions of the vessel are the 
following :—Length, 37m.; breadth, 10m.; depth, 3.300 m. 
It will be capable of sucking to a depth of 12 m., whilst the hourly 
output amounts to 1000 cubic metres. The sand pump is driven 
by a triple-expansion engine of 1200 horse-power, whilst another 
engine of 250 horse-power serves for driving the cutter. 





| to economise in the cost of working such a small crait. 
| had been placed aft it would have necessitated an additional 
| man to work the tug. 


| street, Keighley. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions uf our 
Correspondents. ) 


THE “AERO TUG.” 


Srr,—In the report which you published in your last issue 
the experiments with the: aerially propelled tug, which ig n 
lying at Staines, you say that the tug was the pr 
Messrs. James Pollock and Sons, Limited. Will y 
enough to allow me to correct this statement, since my Syndicat, 
is as fully responsible for the production of this tug as it was . 
the experiments carried out on the Surrey Canal, London i 
little while back, oy 

Messrs. Pollock can only be associated with the first aerially 
propelled tug as naval architects. Her hull was designed by 
them, and was built by Messrs. Tom Taylor and Sons, Limited 
of Staines. Messrs. Pollock also supplied to the party for whoy, 
the tug was built a Bolinder engine, for which make of moter 
they are the agents in this country. 

I wish to make clear that it is entirely through my syndicajp 
that the construction of the tug was undertaken. That undey. 
taking my syndicate could only do from the data it had acquired 
from the Surrey Canal experiments, and which data, | belieys 
I (its technical adviser) am still the only one to poss: ss, ; 

I hope yo. will be able to publish these few lines, as your 
account was not only misleading, but was unjust to me, ‘who 
raised the whole question of the aerial propulsion of water craj, 
for commercial purposes at the last meeting of the Britis, 
Association, where my views were strongly criticised by many 
leading scientists who took part in the discussion whic! followed 
the reading of my paper. 

Now that my views have proved to be correct, and that my 
syndicate has made it possible, by some considerable ex pendityys 
of money and much arduous work, to render the new method of 
propulsion of service to industry, I am naturally anxious that 
the syndicate should have full credit for the pioneer work it has 
done. 


of 
7. Ow 
oduction of 
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L. Bury DessBieps, 
Technical adviser to the Aerial Propulsion Syndicate, 
Limited. 
London, May 12th. 


Srr,—It may interest your readers to know the conditions 


| that were considered and reasons why the general design as 
| shown in your illustration, page 508, were adopted in designing 
| the oil-engined tug for the purpose desired. 


It was necessary to put the aerial propeller about amidships 
If it 


The additional man to contro! the tow 
ropes aft would have also had a risky job to keep clear of the 
propeller. 

As naval architects will appreciate, if the propeller was fitted 
aft it would be much more difficult to get the centres of gravity 
and trim arrangement satisfactory on such a light draught as 
8in. without sacrificing speed and efficiency. With the propeller 
aft there would, of necessity, be a much longer line of shafting, 
an undesirable feature in a vessel of light construction with a 
high periphery speed of the propeller. I therefore decided to 
adopt the original design as shown on your excellent illustration, 
which has undoubtedly aroused the admiration of many eminent 
engineers, more especially in the results obtained. 

As a result of the progressive trials, which occupied several 
days, my firm is prepared to guarantee speeds up to 10 miles per 
hour, draughts as low as 6in. static, and towing pulls not hitherto 
obtained with such craft. y 

There are no doubt many firms who would give great speeds 
for the “ hydroplane ” or “ glider” type of vessel, but the con- 
ditions of the contract were, as indicated in your article, to 
produce an efficient, economical, and commercial vessel. 

Stern wheelers, of which we have constructed a large number, 
could not be adopted because of the ‘‘ wash ”’ astern, and the 
probable sinking of the punts to be towed. Again, Messrs, 
Cornish and Berthon, the consulting engineers to the purchasers, 
would not accept screw propellers working in the water, either 
with or without tunnels, because of the difficulties of submerged 
objects, weeds, &c., and the liability of the immersed propellers 
getting damaged in such shallow waters as 13}in. 

Water Porrock, 
E., M.I.N.A., &c. 


London, May 11th. M.I. Mech. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Roya InstrrutTion or Great Briratn.—Albemarle-street, 
Piccadilly, W. ‘“ Plant Animals: A Study in Symbiosis,” by 
Professor Frederick Keeble, F.R.S. At 9 p.m. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—The annual general 
meeting at the Assembly Room, Cycling Club, Cavendish. 
7.30 p.m. 


SATURDAY, MAY l6rg. 


Lonpon ASssOcriATION OF FoREMEN ENGINEERS.—Visit to 
Dover. Victoria Station, South-Eastern and Chatham Railway, 
7.45 a.m. Arrive at Dover Harbour Station, where the party 
will be met by Mr. A. T. Walmisley. Inspect Dover Marine 
Station now in course of construction, and the Admiralty Pier 
widening upon which this station is being constructed. 12.30 
p-m., lunch at the Esplanade Hotel. Tug round harbour 
(high water 4.5 p.m.) turn to Prince of Wales Pier. See 
swing bridge at work across the Wellington Dock entrance. 

Tue INsTITUTION OF MUNICIPAL AND CouNTY ENGINEERS.— 
Meeting of the Institution in the Southern District at Salisbury. 
Reception in the Council Chamber. Papers by Mr. W. J. 
Goodwin, ‘‘ Some Notes on the Municipal Works of Salisbury ; 
and Mr. J. H. Blizard on ‘‘ The Bemerton and Wilton Pumping 
Station for Sewage Disposal.” 11.30 a.m. 


WEDNESDAY, MAY 20rn. 


Arronavticat Soctety.—Wilbur Wright Memorial Lecture. 
The second lecture will be delivered by Dr. R. Tl. Glazebrook, 
director of the National Physical Laboratory, at the Royal 
United Service Institution, Whitehall, 8.W., at 8.30 p.m. 

Roya MetTeoro.oaicat Socirtry.-—70, Victoria-street, West- 
minster. ‘* The Reduction of Barometer Readings in Absolute 
Units, and a new Form of Barometer Card,’’ by Mr. Ernest 
Gold; ‘‘ A Cuban Rain Record and its Application,” by Mr. 
A. Hampton Brown. 4.30 p.m. 

Roya Society or Arts.—John-street, Adelphi, London, 
W.C. Ordinary meeting. ‘‘ The Channel Tunnel and its Early 
History,” by Mr. John Clarke Hawkshaw. 8.30 p.m. 


THURSDAY, MAY 2isr. 


Tae InstiTvTION or ExecrricaL ENGINEERS.—Victoria 
Embankment, London, W.C. Annual general meeting. In 
the Lecture Theatre of the Institution at 5 p.m. 

THE ILLUMINATING ENGINEERING Society.—Annua! meeting 
at the House of the Royal Society of Arts, John-street, Adelphi, 
London. ‘The Nomenclature and Definitions of Photometric 
Quantities,” by Mr. A. P. Trotter. 7.30 p.m. 
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FRIDAY, MAY 22np. 

PuysicaL SOCIETY OF Lonvon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, 8.W. 
«Volatility of Thorium Active Deposit,” by Messrs. T’, Barratt 
B. Wood; ‘ The Passage of a Particles through Photo- 
Films,’”’ by Messrs. H. P. Walmsley and W. Makower ; 
Qn a Null Method of Testing Vibration Galvanometers,” by 
Mr. 8. Butterworth; ‘‘ Experiments with an Incandescent 
Lamp,” by Messrs. C. W. 8. Crawley and 8. W.J.Smith. 5 p.m. 

Royav InstiruTion or Great Brirain.—Albemarle-street, 
Piceadilly, . ‘The Mortuary Chapels of the Theban 
Nobles,” by Mr. Robert Mond. 9% p.m. 


SATURDAY, MAY 23rp, 


Tus ASSOCIATION OF ENGINEERS-IN-CHARGE,-—Visit to the 
works of Richard Garrett and Sons, Limited, at Leiston. 


THURSDAY, MAY 28ru. 

‘Yu CONCRETE INst1TUTE.—Denison House, Vauxhall Bridge- 
road, S.W. The fifth annual general meeting, 4.30 p.m. 
he fourth annual dinner will take place on the evening 
of the same day at 8 p.m, at the Connaught Rooms, Great 
Queen-street, W.c. 

THURSDAY, JUNE 4ru. 


‘tux LNstrruTion OF MininG Enotneers.—In the Rooms of 
the Geological Society, Burlington House, Piccadilly, London, 
W. Ilam. The twenty-fifth anniversary of the foundation 
of the Institution will be celebrated at a dinner to be held at the 
Hotel Cecil in the evening, 7 p.m. for 7.15 p.m, 
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ENGINEERING GOLFING Soctgety,—-The spring meeting of the 
Engineering Golfing Society was held at Bramshot on Tuesday, 
the 12th inst., fifty-one members taking part in it. In the 
morning there was an 18-hole stroke competition in two divisions, 
members with handicaps of 10 and under being in the first 
division and those with handicaps of 11 and over in the second 
division. In the first division the President’s Challenge Cup 
and Memento were tied for by Mr. W. E. Lane and Mr. Mil- 
bourne Williams, who both had a score of 89-8 = 81. The tie 
was played off in the afternoon, Mr. Lane winning and Mr. 
Williams taking the second prize. In the second division the 
Wilson Challenge Cup and Memento were won by Mr. Francis 
Wood, with 99 — 16 = 83, Mr. P. B. Brown being second with 
98 — 13 85, after a tie with Mr. Carter and Mr. Goodman. 
In the afternoon there was an 18-hole bogey round, in which Mr. 
W. L. Mansergh (all square) won the first prize, the second prize 
being tied for by Mr. R. W. Hammond, Mr. G. N. Watney, and 
Mr. D. B. Butler, Mr. Hammond taking the prize, having returned 
the best score in the morning. The Scratch prize was tied for 
by Messrs. R. W. Hammond and C. H. Hayward with 84, who 
will play off on a future date. The Eclectic prize of the two 
rounds was won by Mr. C. H. Shortt with 77 — 4% = 72}. 


Tue InstiruTe or Metars: May Lecrure.—The annual 
May lecture of the Institute of Metals was delivered by Pro- 
fessor KE. Heyn, of Berlin, on Tuesday evening, at the Institution 
of Mechanical Engineers. In the course of his remarks Professor 
Heyn said that it was a well-known fact that the welfare and 
convenience of modern mankind was, to a very considerable 
extent, influenced by the achievements of the engineer. People 
admired his work and were daily confiding life and health to his 
creations. But only few were conscious of the fact that engineer- 
ing work was, to a great extent, dependent on the possibility of 
manufacturing sound materials fit for the purpose and of 
keeping them sound in the course of the manifold processes 
that these materials had to go through until they were assembled 
into engineering structures. Certain structural members might 
fail even without being subjected to stresses in service. For 
instance, it had often been observed that condenser tubes made 
of brass cracked simply when stored up in the yard. Some 
articles made of this metal, when exposed to atmospheric 
influences, underwent an alteration to such an extent that they 
might be crumbled between the fingers. Similar phenomena 
could be observed in structural members made of other metals 
and alloys, when they were manufactured under unfavourable 
conditions, which led to serious internal strains. The author 
said that he had made a special study of the phenomena con- 
nected with internal strains, investigating their causes and 
devising a method for measuring their amount. In his lecture 
he dealt especially with the internal strains produced by cold 
working of metals—cold drawing, cold rolling, cold hammering, 
&e. He showed that by these operations under unfavourable 
conditions internal strains might be set up in structural members 
which came close to their resisting power, so that even trifling 
additional strains caused by external forces or other circum- 
stances—scratching of the surface, unequal heating or cooling, 
slight corrosion by certain agents which were contained in the 
atmosphere or by certain paints—might lead to unforeseen 
fracture. He discussed the means for removing or diminishing 
such dangerous internal strains, and illustrated his lecture by 
numerous samples taken from practical engineering. 


Royat Instirution.—The annual meeting of the members of 
the Royal Institution was held on Friday afternoon (the Ist of 
May), The Duke of Northumberland, president, in the chair. 
The annual eH of the Committee of Visitors for the year 1913, 
testifying to the continued prosperity and efficient management 
of the Institution, was read and adopted. The report of the 
Davy Faraday Research Laboratory Committee was read. 
Thirty-three new members were elected in 1913. Sixty-three 
lectures and nineteen evening discourses were delivered in 1913. 
The books and pamphlets presented amounted to about 289 
volumes, making with 710 volumes (including riodicals 
bound) purchased by the managers, a total of 999 volumes 
added to the library in the year. Thanks were voted to the 
pooeans, treasurer, and secretary, to the Committees of 
Managers and Visitors and to the Professors, for their valuable 
services to the Institution during the past year. The following 
gentlemen were unanimously elected as officers for the ensuing 
year :—President, the Duke of Northumberland ;_ treasurer, 
Sir James Crichton-Browne ; secretary, Mr. Alexander Siemens ; 
managers, The Right Hon. Lord Blyth, Dr. Horace T. Brown, 
Mr. J. H. Balfour Browne, Mr. Charles Hawksley, Major Edmund 
H. Hills, Dr. Donald William Charles Hood, Sir Edwin Ray 
Lankester, Sir Alexander Mackenzie, Mr. Robert Mond, The 
Right Hon. Lord Moulton, Mr. Edward Pollock, Sir James 
Reid, Bart., The Right Hon. The Marquis of Salisbury, Mr. 
Alan A, gs os Swinton, and Mr. Harold Swithinbank. 
Visitors, Mr. William R. Bousfield, Mr. Charles John P. Cave, 
Rev. Edward 8. Dewick, Dr. William J. Gow, Mr. William A. T. 
Hallowes, Mr. John W. Jarvis, Mr. James Y. Johnson, Mr. H. R. 
Kempe, Dr. Adolph Liebmann, Mr. Carl E. Melchers, Dr. H. 
Forster Morley, Dr. F. W. Passmore, Mr. Charles E. 8. Phillips, 
and Mr. A, J. Walter.—A general meeting of the members of 
the Institution was held on Monday afternoon, the 4th 
inst., Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. Sir John H. Biles, Mr. R. C. Busseli, Mr. J. Car- 
michasl, Mr. R. L. Cookson, Mr. M. 8. Napier, and Miss K. 
O'Sullivan were elected members. The chairman announced 
that a legacy of £100 had been received from the executors of 
the late Mrs. Singleton. The special thanks of the members 
were returned to. Mr. R. Pearce for his donation of £100 to the 
fund for the promotion of experimental research, The secretary 
announced that his Grace the President had nominated the 
following ——— as vice-presidents for the ensuing year :— 
Lord Blyth, Mr. J. H. Balfour-Browne, Mr. Charles Hawksley, 


Dr. Donald Hood, Lord Moulton, Mr. E. Pollock, Sir James 
Crichton-Browne, 
secretary. 


treasurer, and Mr. Alexander Siemens, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Reduction in Steel Prices. 

ALt the talk on ’Change in Birmingham this (Thursday) 
afternoon concerned the conference during the past few days 
between the Scottish, Midland, and North of England steel- 
masters and the important decision on prices thereat come to. 
The conference agreed to reduce the export prices upon steel 
plates 10s. per ton, and in some quarters this decision is con- 
strued as implying a like reduction or something of the sort in 
sections prices. Clearly the decision means carrying the com- 
petitive war into the enemies’ camp, and herein lies its chief 
importance. It is understood on Birmingham Exchange that 
German, Belgian, and other continental competition has reduced 
the Scottish steel plate trade to the verge of ruin. As was 
anticipated in well informed circles would be the case, the 
Cleveland steelmasters’ proposal to raise home trade prices was 
found by the conference to be absolutely impracticable. This 
suggestion therefore fell through. 


Midland Steel Makers and Conference Decision. 

The importance of the 10s. reduction in export steel 
prices to Midland steel makers now resolved appears in the 
circumstance that, although Scottish makers have not been 
competing in England, the Midland industry has suffered by 
the diversion of contracts to Scotland which previously inevitably 
arose from the circumstance that Scotch home prices were 10s. 
per ton below those of makers on this side of the Tweed. English 
producers have lost busi , and busi which engineers have 
secured has had to be tendered for at a very low return. 


Raw Steel Trade. 

There is no essential change this week in regard to raw 
steel. Some fairly good orders are being booked, but they come 
to hand spasmodically, and are not commensurate with produc- 
tive capacity. Semi-products of home manufacture are quiet 
at £4 12s, 6d. to £4 17s. 6d. delivered Birmingham, with 2s. 6d. 
extra for Siemens. German agents are prepared to deal at about 
5s, under the home rates. 





Pig Iron. 

There is a fair demand for foundry pig iron, and smelters 
profess to discern signs of improvement in this direction, Prices, 
however, remain where they were last week. Some smelters 
are asking up to 50s. for Northamptonshire forge iron, but no 
business is being done at that figure, and 47s. 6d. is nearer the 
mark than the other end of the quotation, 49s. Northampton 
foundry iron realises 51s. to 51s. 6d. Comparing costs of pro- 
duction with the low selling prices ruling, it is evident that 
pig iron smelters are in a less favourable position than for a long 
time past. South Staffordshire common forge is quoted at 
48s. to 49s., part-mine at 50s. to 51s., best Staffordshire all-mine 
forge at 85s. to 90s., best all-mine foundry at 92s. 6d., and cold 
blast at 125s. Derbyshire houses are open to do business in 
forge iron at 50s. 6d. to 51s. 6d. and upwards, 


Finished Iron Market. 

The general reading of the finished iron market at 
Birmingham to-day was that small improvement can be looked 
for, at the earliest, before September. The strongest note is 
struck in the marked bar trade, prices being still maintained 
at their recent rate of £8 10s., with the Earl of Dudley’s brand 
at £9 2s. 6d. Second-class bars are being taken up to a con- 
siderable tonnage, and employment in this department shows 
some improvement. Prices range from £6 10s. to £6 12s. 6d. 
delivered Birmingham. The lower grade iron which is used by 
the nut and bolt manufacturers of the Darlaston and Wednes- 
bury district is sold at £6 2s. 6d. to £6 5s., which is 15s. to 17s. 
above the price at which Belgian houses are prepared to give 
supplies. appily the home producer has still the pull in the 
market so far as small lots are concerned. German and Belgium 
material is being pressed on the market at very low rates, and 
the main reason why these cheap supplies are not being taken 
up much more largely is that consumers have not sufficient 
confidence in the future to commit themselves far beyond the 
hand-to-mouth buying for which the home market offers superior 
facilities. Makers of small rounds, squares, and flats have to 
contend with a very active competition from the Continent. 
The quotations for Staffordshire iron vary from £6 12s. 6d. to 
£6 15s. on the three-eighths basis. Imported material can be 
delivered at practically 10s. per ton below these figures. 


Tube Trade Matters. 

The standard quotation of the Strip Manufacturers’ 
Association has been reduced to bring it into something like 
correspondence with actual business. The nominal basis is now 
£6 10s. for lots of 25 tons and upwards, but this price is shaded 
where anything like good orders are in question. There is con- 
siderable unrest amongst the workmen in the wrought iron tube 
trade on union matters. This week 200 workmen employed 
at one of the tube works at Wednesbury have come out on strike 
as a protest against the employment by the firm in question of 
five men who are not members of any trades union. The leaders 
of the strike movement state that they are determined to compel 
every workman in the tube trade to fulfil the definite pledge given 
after the great strike of last summer to join the union. It would 
not be surprising under these circumstances if the Wednesbury 
strike spreads. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Mancuester, Thursday. 
Little Change in Pig Iron. 

THe attendance on the Iron Exchange on Tuesday 
could not be described as large, and there was a slow feeling to 
note in most departments. In pig iron there was little change. 
Business still continued on a limited scale, buyers being indif- 
ferent, even at the lower trend of prices. There was little or no 
change to note in either finished iron or steel. In copper, tubes 


showed a reduction. Sheet lead was unchanged, but English tin 
ingots advanced £2 per ton. 
Quotations. 
Pig iron: Lincolnshire No. 3 foundry, 56s. 6d.; Staf- 


fordshire, 57s.; Derbyshire, 57s. to 57s. 6d.; Northampton- 
shire, 57s. 6d.; Middlesbrough, open brands, 60s. to 60s. 8d. 
Scotch, nominal: Gartsherrie, 68s. to 68s. 6d.; Glengarnock, 
65s. 6d.; Eglinton, 64s.; Summerlee, 67s., delivered Manchester. 
West Coast hematite, 64s. 6d. to 65s.; East Coast ditto, 62s., 
both f.o.t. Delivered Heysham: Gartsherrie, 66s. to 66s. 6d.; 
Glengarnock, 63s. 6d.; Eglinton, 62s. 6d.; Summerlee, 65s. 
Delivered Preston: Gartsherrie, 67s. to 67s. 6d.; Glengarnock, 
64s. 6d.; Eglinton, 63s.; Summerlee, 66s. Finished iron: 
Bars, £7 5s.; hoops, £7 12s. 6d. to £7 15s.; sheets, £8 12s. 6d. 
Steel : Bars, £6 7s. 6d. to £6 12s. 6d.; Lancashire hoops, £7 7s. 6d.; 
Staffordshire ditto, £8 5s. to £8 7s. 6d.; sheets, £9 to £9 5s.; 
boiler plates, £7 5s.; plates for tank, girder, and bridge work, 
£6 12s. 6d. to £6 15s.; English billets, £4 17s. 6d. to £5 ; foreign 
ditto, £4 5s. to £4 7s. 6d.; cold-drawn steel, £9 10s. to £9 15s. 
Copper: Sheets, strips, &c., £79 per ton ; small lots, 10d. per 
pound ; rods, £77 per ton; small lots, 10d. per pound ; tough 
ingots, £69 10s.; best selected, £69 10s. to £70 per ton copper 





tubes, 9jd.; solid-drawn brass tubes, 7§d.; brazed brass tubes, 
94d. to 94d.; condenser tubes, 8$d.; condenser plates, 7}d.; 
rolled brass, 74d.; brass turning rods, 63d.; brass wire, 74d.; 
yellow metal, 74d. per pound. Sheet lead, £22 10s. per ton ; 
English tin ingots, £159 per ton. 


The Lancashire Coal Trade. 

There was only a moderate attendance on the Coal 
Exchange, and trade, in sympathy with the weather, was rather 
depressed. Inquiry for house coal appeared to be confined 
to i diate requir ts only, but colliery owners showed no 
disposition to grant concessions to induce business. Slack and 
engine fuel were still weak, and for some odd lots sellers were 
willing to accept lower prices. There was also an easier feeling 
in shipping and bunkering coal, and whilst there was no official 
change to record, prices were occasionally 3d. to 6d. per ton 
lower. Quotations :—Best Lancashire house coal, 17s. 8d. to 
18s. 10d.; good medium, 16s. 2d. to 17s.: domestic fuel, 13s. 5d. 
to 14s. 5d.; sereened steam coal, lls. 6d. to 13s.; slacks, 9s. to 
10s. 9d. per ton at the pit. 





BaRgRow-In-FurNEss, Thursday. 
Hematites. 

There is no change of moment to record in the hematite 
pig iron trade. Throughout the district there is activity at 
the works and a large volume of iron is being produced. In 
Cumberland there are fourteen furnaces in blast and in North 
Lancashire eight, and the whole of the output is going into imme- 
diate consumption, these orders having been secured by makers 
some time ago. In the demand for iron there is no improvement 
to note, and new business is rather slack in coming to hand, there 
being no disposition on the part of users to place respectable 
contracts. Prices are much the same, with mixed numbers of 
Bessemer iron quoted at 66s. to 67s. per ton net f.o.b. For 
special brands there is a steady demand at 72s. to 74s. per ton 
net. There is nothing being done in warrant iron, and the 
quotation still stands nominally at 61s. per ton net cash. 


Iron Ore. 

The iron ore trade is well employed. On local account 
there is a large consumption of metal, and on shipping account 
a good business is being done as between Cumberland raisers 
and Scotch smelters, and ore is also being sent from Barrow to 
Glasgow, Dee ports, &c., but the quantity is not large. The 
boring operations about to be commenced near Askam-in- 
Furness are creating considerable interest in the Furness dis- 
trict. Various attempts have been made to find ore there- 
abouts, but the search has not been successful so far. The place 
where boring is to take place is some three miles from the famous 
Hodbarrow pits, hut on the Lancashire side of the river Duddon. 
The importations of Spanish ore continue to be steady and the 
current value is 16s. to 17s. per ton delivered. 


Steel. 

In the steel trade the activity industrially is not so 
marked as has been the case. At the Barrow Steel Works the 
rail mills are not fully employed, but at the same time a good 
output of rails is being maintained. The rail mills at Workington 
are busy. The manufacture of plates at Barrow is fairly heavy, 
but No. 1 mill is off, whilst some alterations are being made. The 
hoop departments at Barrow are busy. The demand for steel 
rails is steady, but by no means satisfactory, and prices are easy 
with heavy sections at £5 17s. 6d. to £6 2s. 6d. per ton. There 
is only a limited trade on offer in light sections of rails, and these 
are quoted at £6 17s. 6d. per ton, which is also the nominal value 
of heavy tramway rails. For steel shipbuilding material there 
is a steady request. Ship plates are at £6 10s. to £6 15s. and 
boiler plates at £7 10s. to £7 15s. per ton. Heavy shipbuilding 
castings are in fairly strong request. Hoops are a fair business 
at £8 5s. per ton. ; 


Shipbuilding and Engineering. 

These trades present no new features. In every depart- 
ment there is activity. ‘Teiuders are being prepared for the new 
battleships for the British Government which are to be given out 
shortly. Much progress is being made in the construction of 
the new airship works on Walney Island, and in the meantime 
the airship staff is busy on its plans, &c., whilst a quantity of 
material for the first airship has already been received. 


Fuel. 

‘There is a good demand for coal, and steam sorts are 
quoted at 15s. to 17s. per ton delivered. Coke is in steady 
request at 19s. 6d. to 21s. 6d. per ton delivered for East Coast 
sorts, 18s. for Lancashire coke, and Welsh coke is quoted at 
20s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


No Slump Yet. 

Tse Board of Trade figures for April appear to have 
rather got upon the nerves of some of the iron and steel manu- 
facturers in the Sheffield district. With the exception of new 
ships, everything in which Sheffield is directly or indirectly 
concerned showed considerable decreases, and that seems to 
have given the keynote to reports made to me in one quarter 
and another during the past week. If one listened entirely to 
these reports it would be to believe that the whole district is 
just about to enter a period of gloomy slump. It is undoubtedly 
the case that many firms are feeling badly a falling off in new 
business, and slack time is by no means uncommon amongst 
the workers. Even some of the very large firms are suffering in 
that way, and moulders, for instance, are being “ suspended ” 
in batches for indefinite periods. Where the pinch is chiefly 
being felt is in the case of firms specialising on certain manu- 
factures for which the market has gone flat, whilst on the otber 
hand, those with departments more easily adaptable to various 
requirements are now reaping the benefit of their wider policy. 
Hearing so many gloomy opinions expressed as to the outlook 
I have carefully analysed the position during the week, and find 
that things are not really as bad as represented. ‘There certainly 
is a lull in new orders and the situation is not very reassuring, 
but many leading manufacturers take a perfectly hopeful view, 
believing that as the present tendency has been more or less in 
existence for the past twelve months, the cessation of orders 
must sooner or later result in new business coming forward. 
The delay in a complete settlement and development of the 
Balkans, the state of unrest in Mexico, and political troubles 
at home are very adverse features, but even after making 
allowance for all these, there are honestly no signs of anything 
like aserious slump. On the contrary, some departments of the 
steel trade are very well placed. For instance, railway material 
for abroad and train material for home are both quite active, 
and whilst tool steel departments are working much below their 
possible output and Germany’s requirements have thinned out, 
Russia is buying such things as saws and agricultural steel 
pretty freely. Shell-making departments appear to be easing 
off rather, though, generally speaking, the armament firms are 
all well employed, and South African and Indian orders for 
industrial work are coming in fairly freely. In armour plate, 
however, important deliveries to Italy and Spain appear to be 
hanging fire. 


Pig Iron. 
In the pig iron markets a curious point not generally 
noticed is that in a few isolated instances deliveries are still 
being made on contracts fixed two years ago, When trade was at 
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ed with what they were able to do some time ago. The 





the height ofaboom. For along time, however, co s have 
been adopting a cautious policy, and are very chary about 
forward buying. As a rule there are few contracts arranged 
beyond the end of next month, and so hopeful are consumers of 
a fallin prices that they are content to keep on the open 
market. If anything, there is perhaps a slight weakening in 
the pig iron position, though not to the extent of a change in 
quotations, for makers seem more inclined to restrict output by 
putting out furnaces than to drop prices below a level which 
they declare is already unremunerative. The makers’ position is 
strengthened by reason of the almost entire absence of stocks 
either at their yards or at consumers’ works, all the iron made 
going at once into consumption. The demand for special makes 
of West Coast hematite keep fairly brisk, but ordinary qualities 
are dull at about 73s., and East Coast mixed numbers are in much 
the same position at about 68s. net Sheffield. In common irons 
there are a few inquiries about, but usually for only small 
quantities. Lincolnshire forge is quoted at 53s. 8d., foundry at 
54s. 6d. to 55s., and basic about 55s. 8d., whilst for Derbyshire 
makes forge is quoted at about 50s. 6d., with little business 
passing, and foundry at about 5s. more. 


Billets and Bars. 

Billets appear to be in rather a poor way. The better 
qualities of acids find a fair market, though there is much 
competition, the quotation for ordinary makes being about 
£6 10s. to £6 15s. for Bessemer and £6 15s. to £7 for Siemens. 
Business in basic billets is quite flat, local makes still being hard 
pressed by continental stuff. Local hard basic is quoted at 
£5 10s., and dead soft at £4 1l5s., the latter comparing with 
foreign softs at 84s. The difference of Ils. is largely discounted 
by the fact that foreign stuff has to be taken cash down on the 
bill of lading, whilst buyers of local billets have an opportunity 
of examining the trucks and rejecting them if not as per contract. 
It is now about a year since railways or private firms gave out any 
orders of consequence for wagons—it is doubtful if 1000 have 
been ordered locally in that period. For that reason bar iron 
remains under a cloud, though the fact that every week now 
brings makers nearer to the time when such orders will have to 
be placed again has created a spirit of hopefulness. The price 
of crown bars has fallen from £9 to £7 5s., but so far none of the 
reductions has succeeded in bringing the business expected. 
Foreign bars also are being imported. 


Round the Works. 

Notwithstanding the general lull in trade, inquiries 
show that a fair number of new orders has been booked. The 
Central Argentine Railway has given out contracts to eleven 
Sheffield firms, the requirements including tools, tires, glazed 
material, stone crushers, wire ropes, carriage vestibules, files 
(two orders), steel and axles, springs and pins and axles. For 
work in connection with the extension of the London Docks the 
Port of London Authority has placed an order here for 100 tons 
of glass. The East India Railway has given contracts to three 
firms for fair tonnages of spring steel, tires, and axles, and for 
shipment to South America one firm is making about 40 tons of 
tires. Hadfield’s, Limited, have secured an order from the 
Johannesburg Municipality for tramway points and crossings to 
the value of £1211 15s., and for the London United Tramways 
one of the works here is making 4000 tie bars. Edgar Allen and 
Co. have had a tender accepted by the Aberdeen Corporation 
Tramways Committee for the supply of special track work to the 
value of £1063. 


Fuels. 

Coai at the present time is in very fair demand, chiefly 
on contracts taken some time ago, and there is a very consider- 
able tonnage going for shipment, though perhaps not to the same 
extent as at this period last year. Very few pits are now work- 
ing anything but full time, and the output from South Yorkshire 
is steadily on the increase, new fields being in process of develop- 
ment. The quotations of steam coal at the pit are from 10s. 6d. 
to lls. 6d. per.ton. The supply of coke is still larger than the 
demand, but prices during the past week have been firmer 
than of late. Patent coke stands at from 10s. 6d. to 11s., and 
best beehive from Ils. to lls. 6d. at the ovens. 





NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Iron Trade. 

Tue outlook in the Cleveland iron trade is far from 
reassuring. The rather better position. as regards buying last 
month has been succeeded by renewed flatness, and while-a fair, 
steady trade of a small character continues to be done, consumers 
are not disposed to commit themselves far ahead. Buying 
to cover requirements for the summer months up to July pro- 
ceeds quietly, but beyond that period little or no interest is 
being taken. In the meantime it is gratifying to note that the 
output is being sold and that it is, in fact, insufficient to meet 
the demand, as shown by the daily withdrawals of iron from the 
public warrant stores. This is a direct result of the strict 
limitation of the output. The steadiness of the Cleveland market 
is maintained solely by the strong statistical situation. But 
the outlook, even in existing circumstances, is uncertain, and 
it is complicated by the continued unremunerative character of 
production. Costs are still too high, and until there is further 
relief in this direction Cleveland iron must remain comparatively 
dear and competitive trade handicapped. The Cleveland iron 
market has been described as the only firm iron market in the 
world at the present time, but it has to be remembered that the 
margin of profit here is always, generally speaking, lower than 
elsewhere. The total number of furnaces at present in blast in 
the North of England is seventy-four. Of this total forty are 
producing Cleveland iron, twenty-five hematite, and nine special 
kinds of iron. The general market quotation for No. 3 G.M.B. 
Cleveland pig iron is 51s. 74d. f.o.b., whilst No. 1 is 54s. 14d.; 
No. 4 foundry, 51s. 3d.; No. 4, forge, 50s. 9d.; and mottled and 
white iron, each 50s. 3d., all for either early or forward delivery. 


Hematite Pig Iron. 


The market for hematite has been on the quiet side 
during the past few days and transactions have been only of 
moderate amount. In consequence of the slackness in the steel 
trades prices show a downward tendency, and there are keen 
sellers of East Coast mixed numbers at 61s. 3d. for practically 
any delivery. The general quotation for No. 1 hematite is 
61s. 9d. At the moment the output is going steadily into con- 
sumption, steel makers in the immediate district accounting 
for the largest proportion of the tonnage. 


Iron-making Materials. 

The foreign ore trade remains dull and lifeless. Con- 
sumers still refrain from placing further orders and a quieter time 
for the ore merchants has not been known for a very long time. 
For Rubio ore of 50 per cent. quality the price continues nomin- 
ally at 17s. 6d. per ton ex ship Tees. Coke is very scarce with 
a rather heavy pressure for deliveries, and the price of good 
medium furnace qualities is firmer than ever at 17s. 3d. delivered 
at the works, while some sellers refuse to entertain anything 


below 17s. 6d 


Manufactured Iron and Steel. 

The position of the finished iron and steel trades of 
the North of England has not altered to any very material extent 
during the past week. In the steel trade there is no actual 
jack of work. The makers give very smart delivery, however, 





important fact, however, is that fresh contracts for steel material 
are getting of less importance, and this points in the direction 
of a quieter state of trade in the not very distant future. The 
trade buying of finished iron shows not the least sign of expan- 
sion, makers having to contend against keen competition by 
continental producers, from whom large quantities are obtain- 
able at far below the prices for which British material is held. 
Makers of the higher grades of material hold a moderate tonnage 
on their order books, but the common sorts are in very indifferent 
request. The following are the principal market quotations :— 
Common iron bars, £7; best bars, £7 7s. 6d.; best best bars, 
£7 15s.; packing iron, £6 5s.; iron ship angles, £7; iron engi- 
neering angles, £7; iron ship plates, £6 15s.; iron girder plates, 
£7 5s.; iron ship and girder rivets, £8 ; steel bars, basic, £6 5s.; 
steel bars, Siemens, £6 15s.; steel ship plates, £6 7s. 6d. to £6 10s.; 
steel boiler plates, £7 10s.; steel ship angles, £6 2s, 6d. to 
£6 7s. 6d.; steel engineering angles, £6 17s. 6d. to £7; steel 
sheets, singles, £8 5s.; steel sheets, doubles, £8 10s.; steel joists, 
£6 12s. 6d.; steel hoops, £6 10s.; steel strip, £6 5s., all less the 
usual 2} per cent. f.o.t. Heavy steel rails, £6; steel railway 
sleepers, £7 5s.; light iron rails, £7, all net at works. Cast 
iron chairs, £4 5s.; cast iron pipes, l}in. to 2in., £6 7s. 6d.; 
3in. to 4in., £6; Sin. to 8in., £5 15s.; 10in. to l6in., £5 17s. 6d.; 
18in. to 24in., £5 17s. 6d.; cast iron columns, plain, £7 7s. 6d.; 
floor plates, £3 10s. to £3 12s, 6d., f.o.r. at makers’ works. The 
galvanised sheet trade is exceptionally quiet, makers expe- 
riencing great difficulty in obtaining orders. The market quota- 
tion for sheets of 24 gauge is £11 5s. per ton, less the usual 
4 per cent. 


Shipbuilding and Engineering. 

In spite of the depression in freights and in spite also 
of the large amount of tonnage still under construction, there is 
a fair number of inquiries for new vessels. It is true that the 
demand for new “tramp” tonnage has fallen off very much, 
but there are still inquiries for vessels of special types. Several 
railway and shipping companies, for instance, are inviting 
tenders for passenger or cargo and passenger vessels, and orders 
are expected to be placed very shortly. This week contracts 
for two cargo boats and a pilot cutter have been placed with 
North-East Coast builders. There is in the different sections of 
the engineering trades a good supply of work. This is particularly 
the case in the marine department. Locomotive builders are 
also well employed and the genéral trades have good employ- 
ment. It is understood that the Royal Siamese State Railway 
has placed a contract with the Cleveland Bridge and Engineer- 
ing Company, of Darlington, for no fewer than forty-three small 
open lattice type girder bridges of various dimensions ranging 
up to 190ft. in length. The contract has been secured in face 
pe ci foreign competition from Belgium, Germany, and the 
United States. 


Coal and Coke. 

There is a fairly active business passing in the coal 
market, but supplies are plentiful, and in most cases buyers are 
able to secure concessions. The Spanish strike has thrown 
large quantities of Durham coking coal into the market, and 
prices have tended to weaken. ‘The forward inquiry for coal 
is good. It is reported that Russia is inquiring for about 60,000 
tons of coal for the railways, delivery during the next two months, 
while the French naval authorities are in the market for a large 
tonnage. Best Durham gas coal is quoted at 13s. 6d., while 
second qualities are 12s. 6d. to 13s. Bunker coals are quiet and 
irregular, some brands being difficult to secure at any prices, 
while other grades are in excess of requirements. Business 
has. been done this week in ordinary Durham bunkers at 11s. 6d. 
and 12s. 3d., and best qualities at 12s. 9d. to 13s. Steam smalls 
are scarce and strongly held. The demand for coke is strong and 
prices firm. Quotations are :—Gas coke, 13s. 6d. to 13s. 9d.; 
foundry coke, 19s. to 20s.; and furnace coke, 17s. 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Warrant Market. 

Tue Glasgow pig iron warrant market has been quieter 
than ever during the week, and the total turnover did not exceed 
4500 tons. In the absence of business, quotations did not fluc- 
tuate to any extent, and the closing prices were only a trifle 
easier than in the preceding week. Cleveland iron closed at 
5ls. 2}d. per ton cash buyers, 51s. 44d. one month, 51s. 6d. 
three months. 


Pig Iron. 

The general trade position in pig iron has not improved, 
and, although in one or two instances makers have made fairly 
good deliveries of ordinary qualities, busi with ec s 
is on a very meagre scale, and inquiries are scarce. There are 
72 furnaces in blast in Scotland, the same number as in the pre- 
ceding week and 20 fewer than in the corresponding week of last 
year. The import of pig iron into Grangemouth from Middles- 
brough and district during the week reached the total of 6275 
tons. 





Quotations. 

The prices of Scotch makers’ iron are unchanged, and 
are as follows :--Monkland, f.a.s. at Glasgow, No.- I, 62s.; 
No. 3, 60s. 6d.; Govan, No. 1, 61s.; No. 3, 60s.; Carnbroe, 
No. 1, 66s. 6d.; No. 3, 62s. 6d.; Clyde, No. 1, 68s.; No. 3, 63s.; 
Gartsherrie, Summerlee, Calder, and Langloan, Nos. 1, 68s. 6d.; 
Nos. 3, 63s. 6d.; Glengarnock, at Ardrossan, No. 1, 71s.; No. 3, 
66s.; Eglinton, at Ardrossan or Troon, No. 1, 62s.; No. 3, 61s.; 
Dalmellington, at Ayr, No. 1, 63s.; No. 3, 61s.; Shotts, at Leith, 
No. 1, 68s. 6d.; No. 3, 63s, 6d.; Carron, at Grangemouth, No. 1, 
69s.; No. 3, 64s. per ton. 


Finished Iron and Steel. 

There is nothing fresh to report so far as regards the 
Scotch steel trade in general. Specifications for plates continue 
to be very scarce, and short time is being experienced at the 
majority of the mills. Sectional makers, however, while not 
quite so well employed as formerly, are better off for orders than 
plate makers, and employment is fairly steady. The export 
demand is quiet, and buyers are evidently holding off in the anti- 
cipation of further reductions in quotations. Some consumers 
are inclined to cover their future requirements, but manufacturers 
are not disposed to book ahead at the present rates. Galvanised 
and black sheet makers are comparatively well employed, and, 
while fresh business is not easily obtained, the works on the whole 
are running steadily. There is no improvement in the malleable 
iron trade, and the recent cut in prices has not as yet brought 
out any increase in the volume of business, and there is no abate- 
ment in the keen foreign competition which has so adversely 
affected this trade for some considerable time back. Wrought 
iron and steel tube makers could also do with a large increase 
in the quantity of business passing. 


Steel Prices. 
It is reported that at a conference of the Scottish and 
English Steelmakers’ Association held in London during the 
week it was decided to reduce the expert price of plates by 10s. 
per ton. 


Scotch Coal Trade. 
There has been no further development in the coal 
trade, and business is in much the same position as in the 


== 
preceding week. In the West of Scotland district the mark 

is quiet, and most qualities of coal are in moderate demand whi 
the best brands of ell and splint are active at firm prices. Busin 

in the Lothians and Fifeshire is on a satisfactory basis, and the 
is a good all-round demand, with the strong shipping demand th 
principal feature. Ell coal is quoted, f.o.b. at Glasgow, 1 “4 
splint, lls. 3d, to 13s, 9d.; navigation, 14s. 6d. to 15s.; steam, 
Is, to 13s.; treble nuts, 11s. Od. to 12s.; doubles, Ils. to Ls, gt" 
singles, 11s. to 11s. 3d. per ton, g 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


Cardiff Coal Market. 

THERE has been quite a pronounced deterioration jy, 
the strength of the Cardiff coal market during the past fow day, 
A marked change has come over the market compare: with , 
week or a fortnight ago, when a buoyant tone prevailed and 
coals were practically unobtainable, in some cases, at avy price 
Since then, however, orders have become scarce, and the tonnage 
question has asserted itself to the detriment of busine-s, ‘Tj, 
holding up of Spanish vessels on account of the strike of officer, 
and engi s has tuated the shortage of tonnage <upplies 
and as chartering has during the past week or more gradually 
fallen off, the outlook has become sombre compared wit! regen 
times, notwithstanding that the Whitsuntide holidays con, 
along in a fortnight’s time. The collieries as a whole wer 
fairly well placed for this week, and prompt supplies have bee, 
difficult, but for next week fears that the tonnage wil! not }, 
up to requirements have induced a weaker tone all round, 
There has not been much of a falling off in actual quotation, 
but the position is that they are little more than nominal, 
and there is no business passing at the figures quoted, while 
wherever possible buyers are deferring placing orders, in expecta. 
tion of more favourable terms being obtainable later. Smalj 
coals have eased to some extent as well as large descriptions, 
Patent fuel remains steady, while pitwood has improved, 
Steam coal: Best Admiralty large, 19s. 6d. to 19s. 9d.; best 
seconds, 18s. 3d. to 18s. 9d.; seconds, 17s. 3d. to 17s. $q.. 
ordinaries, 16s. 6d. to 17s.; best drys, 18s. to 18s. 3d.; ordinary 
drys, 16s. to 16s. 6d.; best bunker smalls, 10s, 9d. to I1s.: best 
ordinaries, 10s. 3d. to 10s. 6d.; cargo smalls, 8s. to 9s.; inferiors, 
7s. to 7s. 9d.; washed smalls, 12s. to 12s. 6d.; best Monmouth. 
shire black vein large, 17s. to 17s. 6d.; ordinary Western Valleys, 
16s. 9d. to 17s.; best Eastern Valleys, 16s. to 16s. 3d.; seconds, 
Eastern Valleys, 15s. 6d. to 15s. 9d. Bituminous coal: Best 
households, 19s. to 20s.; good households, 17s. to. 19s.; No. 3 
Rhondda, large, 17s. 6d. to 18s.; smalls, 12s. to 12s. 6d.; No, 2 
Rhondda, large, 13s. 6d. to 14s.; through, lls. 6d. to 12s. fd,; 
smalls, 9s. to 9s. 6d.; best washed nuts, Its. to 16s. 3d.; seconds, 
l4s. 6d. to 15s.; best washed peas, I4s. 6d. to 15s.; seconds, 
13s. 6d. to 13s. 9d. Patent fuel, 19s. to 21s. Coke: Special 
foundry, 28s. to 29s.; good foundry, 22s. to 25s.; furnace, 17s. to 
19s. Pitwood, ex ship, 19s. tid. to 20s, 





Newport (Mon.). 

Monmouthshires have slackened off considerably thi 
week, and apart from the influence exerted by the shortage of 
tonnage supplies, the resumption of work at the Ebbw Vale 
pits on Monday last had the effect of weakening prices. Thy 
inquiry has been very quiet, and very little business has been 
passing either for prompt or backward positions. Small coals, 
however, have maintained a very steady tone, and recent figures 
have been fairly well upheld. Steam coal: Best Newport black 
vein, large, 17s. to 17s. 6d.; Western Valleys, 16s. 9d. to 17s.; 
Eastern Valleys, 16s. to 16s. 3d.; other sorts, 15s. to L5s. 6d.; 
best smalls, 8s. 6d. to 9s.; seconds, 8s. to 8s. 3d. Bituminous 
coal: Best house, 18s. to 19s.; seconds, 17s. to 18s. Patent 
fuel, 19s. 9d. to 20s. Pitwood, ex ship, 19s. 6d. to 20s. 


Swansea. 

Slackness has been much in evidence in the anthracite 
market during the past week, the expected improvement in 
business not having manifested itself so far. With shortage 
of tonnage the prospects are not very cheerful for the time being. 
The demand for Swansea Valley large has been a little more 
active, but red vein large has been dull. Machine-made nuts 
and cobbles remain fairly steady, and quotations are adhered 
to for rubbly culm. As regards steam coals, smalls have been 
well inquiried for, but other descriptions are easy. Approximate 
values :—Anthracite: Best malting, large, 22s. to 23s. net; 
second malting large, 18s. to 19s. net ; big vein, large, Its. 3d. 
to 17s., less 2} per cent.; red vein, large, 13s. 3d. to I4s. 3d., 
less 24 per cent.; machine-made cobbles, 21s. 6d. to 23s. net; 
French nuts, 22s. to 23s. 6d. net : German nuts, 22s. to 23s. net ; 
beans, 15s. 9d. to 17s. 3d. net; machine-made large peas, 10s. 9d. 
to 12s. 3d. net; rubbly culm, 6s. to 6s. 3d., less 24 per cent.; 
duff, 4s. 6d. to 5s. net. Steam coal: Best large, 18s. 6d. to 20s., 
less 2} per cent.; seconds, I4s. 9d. to 15z. 9d., less 2$ per cent.; 
bunkers, lls. 3d. to 12s. 3d., less 24 per cent.; smalls, 8s. to 
8s. 6d., less 24 per cent. Bituminous coal: No. 3 Rhondda, 
large, 17s. to 18s., less 24 per cent.; through and through, | 4s. 
to 15s., less 24 per cent.; smalls, 10s. 9d. to 11s. 9d., less 2) per 
cent. Patent fuel, 17s. to 17s. 6d., less 24 per cent. 


Tin-plate and other Quotations. 
L.C., 20 14 112 sheets, 12s. 9d.; LC., 28 eal) 
56 sheets, 13s.; LC., 28 « 20 « 112 sheets, 25s. 6d.; LC., 
ternes, 28 20 112 sheets, 22s. 3d. to 22s. 6d.; finished black 
plates, £9 10s. per ton; galvanised sheets, 24 g., £10 17s. 6d. 
to £11 per ton. Block tin, £152 17s. 6d. per ton cash, £154 15s. 
per ton three months. Copper, £63 5s. gl ton cash, £63 15s. 
per ton three months. Lead: English, £18 15s. per ton; 
Spanish, £18 10s. per ton. Spelter, £21 7s. 6d. per ton. Silver, 
27d. per oz. 


Iron and Steel Trades. 

Pig iron: Standard iron, 51s. cash, 5ls, Id. month; 
hematite mixed numbers, 61s. cash, 61s. ld. month ; Middles- 
brough, 51s. 44d. cash; 51s. 54d. month; Scotch, 57s. 44d. 
cash, 57s. 54d. month; Welsh hematite, 66s. 6d. to 67s. dd.; 
East Coast hematite, 66s. to 67s. c.i.f.; West Coast hematite, 
66s. 6d. to 67s. 6d. c.i.f. Steel bars: Siemens, £4 lls, 3d. per 
ton; Bessemer, £4 10s. per ton. Steel rails, heavy sections, 
£6 10s. per ton. Iron ore: Rubio, 17s, 3d. to 17s. 6d. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


Hurst, Netson anv Co., Limited, of Motherwell, ask us, in 
view of erroneous reports having been circulated with regard to 
the extent of the destruction caused by the fire at their Glasgow 
rolling stock and plant works at Motherwell on April 27t!, 
to state that the fire was confined almost entirely to their carriage 
building shops, and that temporary arrangements are being made 
to carry on car and carriage work until the buildings destroye: 
by fire are rebuilt. 

Tue City and West End Drawing-ollice, of Fleet-street, 
Bush-lane House, Cannon-street, and Pembroke House, Oxford - 
street, announces that the lease of its offices at 57, Fleet-street, 
having been acquired by the Corporation of the City of London. 
in connection with the widening of Fleet-street, it has removed 
to new offices at 186, Fleet-street, a few yards further west on 
opposite side. The telephone number will remain the same 





namely, 5974 Central. 
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May 15, 1914 
NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 


‘Tne position generally of the iron and steel market over 
as remained quiet, The majority of the mills and factories 


4 ott y regularly occupied. The heavy industries in particular 
pe themselves well engaged, but prices are low, with no 
wrqeet of improvement for the present. Deliveries in the 
various ranches are stated to be well up to the average. 
{ccounts given by the Steel Convention show sectional iron to 
he in rising demand, while only @ normal business is being done 
in rails and railway material, and in semi-finished steel. A slow 
trade gor s on in drawn wire, because a further decision is awaited 
regardiny the prolongation of the Convention ; if no agreement 
hasbeen arrived at by May 15th the mills will be justified in doing 
business up to and beyond July Ist — rag f of the Con- 
vention. Quietness prevails in bars, M.93 to M.94 p.t., free 


Oberhausen, having been quoted in some instances, while the 
official quotation last week was M.94 to M.97 p.t., compared 
with M.95 to M.98 p.t. last month. Basic hoops are quoted 
M115 to M.120 p.t., as compared with M.116 to M.121 p.t. 
Heavy plates stand at M.99 to M.102 p.t., as compared with 
M.100 to M.103 p.t.; boiler plates, M.109 to M.112 p.t., as com- 
pared with M.110 to M.113 p.t; sheets, M.115 to M.120, as 
compared with M.117 to M.121 p.t.; but both heavy plates and 
sheets may be bought for less, makers being willing to grant 
concessions. In the shipbuilding industries occupation remains 
satisfactory, existing orders securing employment up to the 
end of this year. Prices are considerably influenced by com- 
petition. Dealers in and consumers of pipes are buying a little 
more freely now, being desirous to cover their demand while the 
jow prices are ruling. Regarding the hardware and tool indus- 
tries, reports during the past few weeks have been a little more 
favourable ; the cutlery department in particular shows im- 
rovement with regard to demand. Prices in the other depart- 
ments are below the average. 


Output of Pig Iron. 


According to figures given by the Union of German Iron 
and Steel Masters, the production of pig iron in Germany, 
including Luxemburg, for April, 1914, was 1,534,429 t., as 
compared with 1,602,896 t. in March and 1,588,701 t. in April, 
1913. Daily output was 51,147 t. for April this year, as com- 
pared with 51,706 t. in the previous month and 52,957 t. in the 
same month in 1913. Production in the different sorts of pig 
iron was as follows :—Foundry pig, 266,787 t., as compared with 
300,113 t. in April last year ; Bessemer, 35,383 t., as compared 
with 24,255 t.; basic, 1,004,306 t., as compared with 1,014,572 t.; 
steel-and spiegeleisen, 194,238 t., as compared with 208,169 t.; 
forge pig, 33,715 t., as compared with 41,592 t. in April, 1913. 
Output during the period from January Ist to April 30th this 
year was 6,149,690 t., as compared with 6,323,386 t. in the 
corresponding period last year. 


The German Coal Market. 


Inland consumption ts moderate, while exports have 
heen increasing. Coke remains in poor request. 


Austria-Hungary. 


Throughout the country producers are poorly occupied, 
and rates have again been tending downwards in raw an 
finished iron. Coal has been in satisfactory demand. 


Weak Tone in Belgium. 


All hopes for an improvement during the present 
quarter seem to have vanished, and depression prevails in the 
various trades. Quotations are complained of as leaving no 
profit, and the working hours are restricted at many establish- 
ments. A very limited business is being done in pig iron, and 
prices are weak, although for foundry pig a little more firmness 
is experienced, owing to better inquiry. Imports of pig iron 
decreased during the first quarter, 91,632 t. being imported, 
as compared with 203,775 t. in the year before. Besides the 
above decrease of 55 per cent. in imports, inland production of 
pig iron also showed a falling off of 20,000 t.; so the total decrease 
in consumption amounts to 132,413t. The business in scrap 
iron is absolutely lifeless ; the contracts on offer in semi-finished 
steel are keenly competed for ; rolled billets stand at 71s. p.t. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies ot Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buidings, Ch y-lane, W.C., at 8d. 
each. 
The date first given is the date of application : the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the plete Specificati 

Any person may, on any of the grounds mentioned wn the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


TELEGRAPHS AND TELEPHONES. 


12,809. June 2nd, 1913.—ImPROVEMENTS IN AND RELATING 
to GENERATORS FOR HIGH-FREQUENCY CURRENTS, Emile 
Girardeau, of 128, Rue La Boetie, Paris, France. 

In accordance with this invention there is provided between 
the source Q and the discharger E, to the terminals of which the 
oscillatory circuit ECL is branched, a continuous-current 
machine M provided with series excitation and acting as a motor. 
In these circumstances such a machine will be the equivalent 
of an ohmic resistance and further it has a certain inductance. 
This inductance is not prejudicial and it enables the value of the 
self-induction 8, usually switched on the charging circuit with 
a view to prevent the passage of high-frequency currents through 
the supplying circuit, to be reduced. The mechanical energy 














N° 12,809 











on the shaft of machine M may be disposed of at will and changed 
back, if desired, into electrical energy again by coupling the 
machine, for example, with one of the generators which supply 
the discharger E. In the latter instance the generator which 
supplies the discharger E will be provided with a field winding, 
which is separately excited, as is generally the case in similar 
plants. It is therefore evident that the two armatures of the 
generator supplying the discharger and the machine M which 
are coupled mechanically and are electrically connected in series 
may be combined in one armature. There are two other illus- 
trations..—.A pril 22nd, 1914. 


27,175. November 25th, 1913.-IMPROVEMENTS LN OR RELATING 
To Rapio-TELEGRAPH Stations, Signal Gesellschaft, 
m.b.H., of Werk Ravensberg am Habsburger Ring, Kiel, 
Germany. 

In fitting aerial apparatus, and especially flying machines, 
with radio-telegraph stations, it is necessary to choose forms and 
dimensions for the latter which differ greatly from those employed 
in land and ship stations, particularly as regards the structure of 
the aerials or antenne, which for flying machines are necessarily 
of small size. In order to produce efficient radiation under such 
circumstances waves of small length must be employed, which 
waves are usually undesirable in ordinary radio-telegraphy 
owing to the disturbing effect of obstacles on the earth’s surface, 
such as mountains or forests, these greatly reducing the effective 
range of reception. According to the present invention the 
short waves necessary for effecting transmission between land 
or ship and aerial stations are employed for the land or ship 
stations—hereinafter referred to as ground stations—intended 
to communicate with aerial stations, and the conditions found 


N° 27,175 








f.o.b. Antwerp. An irregular and rather poor business is being 
done in merchant bars, rates varying between £4 2s. and £4 3s. 
p-t. for export, while the inland price is 112.50f. p.t. Tron bars 
stand at £4 8s. p.t. for export and 122.50f. p.t. for home con- 
sumption, Disappointing accounts are given of the plate 
department ; 
export price being £4 14s. p.t. Rolls have gone down to £4 13s. 
pt. Hoops are firm. The coal market in Belgium is weak, and 
prices are tending downwards in many cases. Coal for coke 
making is exceedingly neglected. There is talk of the Coke 
Syndicate intending to veduce rates about 1.50f. p.t. In 
briquettes a lifeless tone is also complained of. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 29th. 

The iron and steel situation can be best understood when it 
is known that the railroads of the United States, which normally 
consume about 60 per cent. of mill products, are taking about 
25 per cent. ‘Traffic requirements, at least as to crops, are 
increasing, but the railroads hold back, even to delaying exten- 
sions of existing lines and branches. Railroad and other shops 
have scarcely any steel. Notwithstanding quite heavy imports 
of tin-plate, American tin-plate mills are r ing to capacity. 
The Standard Oil interests are contracting for 10,000,000 Ib. 
of tin-plate for export cans. Should war develop in Mexico 
canned goods will be in great demand, with correspondin, 
improvement in the demand for tin-plates. Bars, plates, an 
shapes are 1.15 at mull in large lots, but this week some mills 
began filling car lot orders at this figure. Rail contracts were 
closed for 23,600 tons, of which 20,000 tons are for the Northern 
Pacific. Locomotive orders for the week, fifty-three, against 
thirteen week before, and 4966 cars and underframes. General 
structural contracts took 22,650 tons, of which 8000 tons were 
for the Bethlehem Steel Company’s dock and pier, 4000 tons for 
use in Pittsburgh, and 22265 tons for a Massillon, Ohio, rolling 
mill. About one-half as much pig iron will be bought this 
month asin March. About 4000 tons are for export. Receipts 
of Nova Scotia pig iron, 3500 tons. Contracts have been placed 
for 20,000 tons additional to be imported during May and June. 
The need of rolling stock to handle increasing freight has brought 
ont inquiries among the car builders for some 25,000 or 30,000 
cars. Much bridge work is coming up and the business will be 
placed. The Washington and Southern ordered this week 
2100 tons, the Chicago Viaduct 2000 tons. Copper is quiet. 
— so far 25,768 tons. Larger exports are anticipated. 
A feeling of unrest prevails. domestic transactions are 
hot in sight. Production is fully maintained. 











127f. to 130f. p.t. is quoted for }in. plates, the | 
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favourable in the latter stations are reproduced in the former 
by placing the whole of the antenne structure of the ground 
station high above the surfate of the ground or water, the 
dimensions of the structure being of the same order as 
those for the aerial stations. The antenne B' B* and the 
transmitting and receiving apparatus C are carried by the 
mast A. The conductorsor antenne B! and B? are anchored 
to the ground by the wires D, the insulators E being interposed at 
the ends of the conductors and at any other point required. 
The high-frequency apparatus is operated from the cabin F 
at the ground level by mechanica! or electrical distant control. 
Transmitting and receiving apparatus C, instead of being placed 
as shown in proximity to the antennz, may be arranged in the 
cabin F, provision being then made for suitably transmitting 
the high-frequency oscillations between the antenne B! and B? 
and the apparatus C. There is another illustration.—April 
22nd, 1914. 


TRAMWAYS AND RAILWAYS. 


4523. February 21st, 1914.—IMPROVEMENTS IN OR RELATING 
TO SUSPENSION AND TENSION ARRANGEMENTS FOR ELECTRIC 
TrotLEyY Wires or Contract Lings, Siemens-Schuckert- 
werke G.m.b.H., of 3, Askanischer Platz, Berlin, 8.W. 11. 

This invention has reference to suspension and tension 
arrangements for electric trolley wires or contact lines, and is 
designed to provide improved means for preventing sagging by 
the application of weights or springs, in the case of trolley lines 
supported by catenary carrying wires and vertical suspenders 

or hangers. A A are the poles, on which arms or brackets B B 

with insulators CC are mounted. These insulators carry the 

supporting or catenary wire D, from which the trolley or contact 
wire F is suspended by means of the hangers E. H is a chain 
or the like, which is secured to the end of the trolley wire by 
means of jnsulators G, and extends over the wheel I, its lower end 
carrying the tension weight K or, it might be, having a connec- 
tion to a tension — M and N are stops, which are provided 
if it be desired to limit the motion of the weight or spring, these 


in temperature the contracting trolley wire drags the lower ends 
of the hangers to the right, and raises the weight. This wil 1 
continue until the latter comes against the upper stop M. 
Should the temperature therefore fall still further there will be 
no further movement, but the pull or tension on the trolley wire 
will be increased. On the other hand, if the temperature rises 
the trolley wire expands, the tension is relieved, and upon a con- 
tinued rise in the temperature the weight K descends. The 
trolley wire at the same time moves the ends of the hangers to 
the left—it may be past the vertical position—until they 


N°4523 


GE} 
H 








|F 
“ 


ultimately take up inclined positions towards the left as the 
weight comes against the lower stop N. Should the temperature 
still increase the tension in the trolley wire is further reduced 
and consequently there will be an increase in the sag. The 
increase in the tension of the trolley wire when the temperature 
is very low, and the increase of sag when there is a high tempera- 
ture, can be kept without difficulty within reasonable limitz, 
by adjustment of the stops, for instance, so that no danger to 
the proper working of the railway or tramway need be feared. 
—April 22nd, 1914. 








TRANSMISSION OF POWER. 


22,526. October 6th, 1913.—Suart Couptine, Société Anonyme 
des Automobiles Unic, 1, Quai National, Puteaux (Seine), 

France. 

The oupling consists of two flexible dished discs A bolted to 


a central tubular member B and to arms CD on the clutch 


N°22,526 








member and driven shaft respectively.. As shown in the small 
views, the device permits of the driven and driving shafts E F 
being displaced relatively in an angular or parallel manner and 
also takes up the movement produced by moving the clutch 
out of gear.—April 22nd, 1914. 


MEASURING AND TESTING INSTRUMENTS. 


5405 of 1914. Date of application January 13th, 1913.— 
MoUNTINGS FOR THE SUPPORT OF INSTRUMENTS ON Boarp 
Sup, A. Barr and W. Stroud, Caxton-street, Anniesland, 
Glasgow. 

This device is intended to prevent the vertical vibrations of a 
ship being transmitted to its range finders, telescopes, &c. It 
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comprises a pedestal A provided with guide pulleys B for sup- 
porting an inverted vessel C carrying the instrument D. The 
pedestal is charged with water and air is pumped into the vesse ] 
C until the water level is at EF. An air reservoir G and a 
central pipe H may be provided within the pedestal to increase 
the volume of the supporting air cushion.—A pril 22nd, 1914. 


15,339. July 3rd, 1913.--Apraratus vor INDICATING THE 
PowER OF ENGINES HAVING RwecrpROcATING PISTONS, 
Pal Koérésy, Bécsi-utca 4, Budapest, Hungary. 

The basis of this invention is an ordinary integrating indivato 
comprising a presgure cylinder A, a drum B, transmitting mech 
anism C, and planimeter wheel D working on top of the drum 
Sliding on a squared portion of the shaft E is a wheel F which 
rotates between the poles of a magnet G. Alternating current 








stops being fixed to the adjacent polo A. When thero is a fall 


is generated in the wheel F and is taken off at HJ to a motor K 


THE ENGINEER May 15, 1914 
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the pistons to the stator such that they may pursue an opp 
path excentric to the axis of the rotor. There is an enclo on 
stator which provides an annular space around the rotor =n 
passage leads to this annular space, and another leads from ‘ 








enter the separator at A and strike against the deflecting sur- 
face B. The water passes downwards to the foot of the separator 
and the air enters through holes C into the interior of a float D, 
Thence it passes up the pipe E to the outlet F. As the water 
collects the float D rises, lifts the lever G, and thereby operates 
the discharge valve H. A drain connection is provided at J.— 
April 22nd, 1914. 


driving a generator L. The pcinter of the voltmeter M_ is 
stated to take up a position corresponding to the mean speed of 
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SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazetie.) 


1,090,991. INTERNAL ComBusTION EnoGing, C. Y. Knight, 
Oak Park, Ill., assignor to Knight and Kilbourne Patents 
Company, Chicago, Ill., a Corporation of Delaware.—Filed 
June 4th, 1906. 

The engine has a main cylinder or casing, and a crank case 
on which this cylinder is mounted and into which it opens. 
Two telescoped sleeve valves control the ports of the engine 
and slide axially within the main cylinder, A working piston 
reciprocates in the inner of these sleeve valves. A head is fixed 
to the main cylinder and projects into the inner sleeve valve, 








and there are partitions dividing this annualar space into 4 
number of compartments, and means are provided for displacing 
these partitions angularly relatively to the stator. 'l'here ape 
five claims. : 





rotation of the shaft E; that is to say, to the mean power 
being developed by the prime mover.—April 22nd, 1914. 


PUMPING AND BLOWING MACHINERY. 


26,861. November 22nd, 1913.—Two-staGe COMPRESSION 
Pump For Arr, Gas, &c., E. H. Hill and H. Hill, 56, Broom- 
hall-street, Sheffield. 

Two large-bore cylinders A B and two small-bore cylinders 

C D are mounted side by side on a common frame. The piston- | 

rods E F are provided with crossheads G H, which are connected 


1,091,227. MANS FOR CONTROLLING THE SUPPLY OF Moriyy 
Fiui to Marie Enoines, A. Kerr, Beliast, Ircland,— 
Filed June 21st, 1913. 

The device is provided with a supply of fluid under pressure 
and also has a stop valve controlling lever, a cylinder with 4 
piston working in it, and connected with the controlling lever, 
A valve controls the supply of pressure fluid to the cylinder, 














a alate 


by pin and slot to an operating lever J pivoted at K. Combined @ A second cylinder, with a piston in it, is connected to this valve 
and a second valve controls the supply of pressure fluid to the 
N°26,861 ee e i second cylinder. ‘There are means whereby the second valye 


. is normally maintained at such a position that fluid under 
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whereby a chamber is created at the ends of the sleeve valve | 
removed from the crank case. The oute) sleeve valve is in | 
working relation to the main cylinder, and means are operatively | 
connected with the piston for reciprocating the sleeve valves | 
in the chamber whereby suction and compression is created | 
therein alternately as the piston alternately creates suction and | 


iy! 
' 

















inlet and outlet valves L M N P are provided on the cylinders. 
The valve-boxes L and P are connected by a pipe Q and the 
boxes M and N by a pipe R. The boxes N P are connected by 
pipes 8 T to the delivery pipe U. While cylinder A is com- 
pressing and foreing air into cylinder D, cylinder B is on suction 
and cylinder C is delivering into the pipe S, and vice versd. 
pressure gauge V can be read by depressing the button W.— 
April 22nd, 1914. 


SHIPS AND BOATS. 


14,885. June 27th, 1913.—DetTacuinc Gear ror Suips’ 
Boats, P. M. Wotton, R.N.R., Avonmouth, Gloucester. 

The boat is attached to the falls by means of a rope or chain A 

hooked at B B and passing round pulleys C C and D D. 
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F just beneath the thwarts G. The hooks B are weighted at H 
so that when the boat is afloat the chain or rope A is released 
automatically at one or both ends. If released at one end only 
the tension on the other end pulls the rope through the tube E. 
—April 22nd, 1914. 


MISCELLANEOUS. 


:733. May 20th, 1913.—AppaRATUS FOR S#PARATING 
Liguips rrom Exastic Fiuips, B. Woollard, 48, Hafton- 
road, Catford, 8.E., and Peter Brotherhood, Limited, 
Peterborough. 
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Between | 
the pulleys D D it passes through a tube E mounted on brackets | 


compression in the crank case. There are also means for supply- 
ing the crank case with lubricant in such a way that the lubricant 
will be caused to come in contact with the end faces of the sleeve 


thereof. ‘There are no less than forty-three claims. 





| 1,091,035. JicGinc Macuine, O. H. Bohm and W. M. McCoy, 
Birmingham, Ala.—-Filed April 9th, 1913. 

The machine is furnished with a cylinder, having a vertically 
| reciprocatory plunger. There are overhead means for recipro- 
cating the plunger comprising a drive shaft and an arm pivoted 


[091,035] _—— . 
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to the plunger and excentrically connected to the shaft. An 
oil-containing casing encloses the arm and its connections to 
both shaft and plunger, and is movable with the latter. This 
movable casing has an opening to receive the shaft. There are 
fifteen claims. 


1,091,078. Exrractinc SteAM FROM SteAM Turbines, Ff. L. 
Norton, Lynn, Mass., assignor to General Electric Company, 

a Corporation of New York. —Filed January 11th, 1913. 
The inventor claims the combination with a multi-stage 
turbine, of a conduit for extracting steam from a stage of higher 
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_A particular application of this device is the separation from 
air after compression of the water introduced during the com- 
pression to reduce the heating effect. The air and water 


pressure, an annular overflow valve between this stage and that 
next lower, a motor for opening and closing the valve, and means 
responsive to the steam pressure in the extraction stage for 
controlling the motor for the purpose of maintaining constant 
pressure in the stage. There are eight claims. 


1,091,137. Hypraviic Transmission, L. E. Hopkins, Cardiff, 
Wales.—Filed May 27th, 1913. 


valves and to be distributed between the valves lengthwise | 











pressure is cut off from the second cylinder. A pipe leads from 
a supply port of the second valve to the supply port into the 
second cylinder, and a pipe leads from a second supply port of 
the second valve direct to the casing of the first valve. A cock 
| is interposed in the pipe lines and normally leaves them con- 
necting the valves and cylinder as above stated, but have ports 
in them which are capable of being turned so as to place the 
two pipe lines in communication with each other, and by cutting 
| off the connection with the second valve to place the pressure 
fluid in direct communication with the second cylinder, without 
passing through the second valve. There are nine claims. 


1,091,338. ‘TRANSMISSION AND REVERSING GEARING FOR 
Engines, L. J. Houpt, Blencoe, lowa.—Filed February 26th, 
1913. 

The device has a pair of parallel supporting shafts, and a pair 
of bearings rigidly secured to these shafts in alignment with 
one another. A driving shaft is rotatably mounted in these 
bearings, and an additional pair of bearings is slidably mounted 
| on the shafts. A driven shaft is rotatably mounted in the last- 
} 


mentioned bearings. Oppositely disposed cone pulleys are carried 
on the driving and driven shafts between the pairs of bearings. 





| 





There are means in connection with the sliding bearings for 
moving the same on the supporting shafts to remove correspond- 
ingly the one pulley laterally with respect to the other. There 
are friction clutches on each of the gpm be adapted for engage- 
ment with one another to cause one pulley to be rotated upon 
the rotation of the other. An endless flexible connection is dis- 
posed over the pulleys to cause one of the latter to be rotated 
upon the rotation of the other when they are spaced from one 
another, and there are means for moving the endless connec- 
tion longitudinally on the pulleys. There are two claims. 








Contracts.—The Hydraulic Engineering Company, Limited, 
Chester, has obtained the order for the hydraulic sluice and dock 
gate machinery required by the North-Eastern Railway Com- 
pany for its new north entrances to-the docks at West Hartlepool. 
The gate machinery will be constructed in accordance with 
Norfolk’s patent, and will be similar to that which has been 
supplied by the Hydraulic Engineering Company, Limited, for 





The machine comprises a rotor formed with a series of radially 
directed cylinders fitted with pistons, with means for connecting 


the entrance and graving dock gates for Hull Joint Dock. 
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A NEW ELECTRIC RAILWAY IN THE UPPER, 
RHINE DISTRICT. 

Yuere has recently been put into operation in the 
Upper Rhine a new electric railway extending from 
salfort to Réchésy, which is proving a great boon, for 
» to its completion the Belfort district was only | 
ed by main lines, as shown in the map, Fig. 1. 
the Paris to Mulhouse main line (Eastern Rail- 
way system), which-crosses the electric lines from 
north-west to east, branch off the lines from Belfort 
to Delle (continuing towards Basle by Délémont) 
and the lines from Belfort to Giromagny. The 
p.|..M. system also penetrates the district with the 
. from Besancon to Belfort and from Montbéliard 
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Fig. 1—MAP OF LINES IN BELFORT DISTRICT 


to Morvillars, which serve the southern cantons, | 
But, in spite of these connections, some of the cantons 
were badly served. In the north-east the industrial 
district of Rougemont le Chateau, adjacent to the 
Vosges, was in need of a rapid railway system ; like- 
wise on the south-west the rich valley of La Savoureuse 
near the industrial district, Montbéliard, and on the 
south-east the agricultural district bordering the 
German frontier. It was therefore decided to con- 
struct a local railway which would put these districts 
into direct and rapid connection with the main lines. | 
The scheme was decided upon in 1906, but owing to | 
there being some difficulty in the way of settling the | 
course of the line and choice of system, the work was | 
not commenced until some time afterwards. Ulti-| 
mately plans were prepared for the construction of 
an electric railway comprising the following lines : | 























Fig. 2—THE POWER STATION AT RONCHAMP 


Belfort to Sochaux, 16.35 kiloms.; Belfort to 
Réchésy, 28.925 kiloms.; and Belfort to Rougemont, 
15.19 kiloms. Connected with the last line are 
branch lines from Errues to Etueffont (5.8 kiloms.), 
and from Errues to La Chapelle (5.14 kiloms.). The 
system in the neighbourhood of Belfort is about 
‘Om. long; the gauge is 1m. Cradients are slight, 
but there are numerous curves of small radius. The 
‘mnimum radius was fixed at 50m., but this had to 
be reduced to 40m. in certain cases. With steam 
trains these curves would have necessitated a slow 
service, but the rapid acceleration obtainable with 
electric traction compensates for the loss of time that 
occurs at curves. Owing to the length of the railway, 





| tion the engineers decided upon the single-phase 
iaystem, working at a pressure of 6600 volts, but at 


cipal contractors for the railway were Baert and 


et Cie., and the remainder of the electrical portion to 








the ordinary low-voltage direct-current system could 
not be used, nor did a 1200-volt direct-current schtine 
offer the best advantages. After careful considera- 


first it was thought inadvisable to use this voltage in 
the town of Belfort, and the plan of lowering the 
pressure on, this portion of the railways was put 
forward. It was recognised, however, that a uniform 
pressure all over the system would be far preferable. 
Special attention was therefore paid to the design of 

















Fig. 3—TRANSFORMER | 


the overhead equipment, and by avoiding all danger 


in the event of an overhead wire breaking permission | 
was obtained to use 6600 volts in Belfort. The prin- | 


Verney, of Mans, who sub-let the work associated 
with the overhead lines to MM. Bisson, Bergés 


the Société Alsacienne de Constructions Mécaniques, 
of Belfort. 

No waterfalls were to be found anywhere near the 
railway, and therefore it became necessary to obtain 
the requisite power from some other source. As 














the maximum load of the railway does not reach 
1000 kilowatts, it was not considered advisable, if 
it could be helped, to build a power-house solely for 
the purpose of supplying current to the new line. 
At about 20 kiloms. from Belfort is a power station 
belonging to the Société Des Houilléres de Ronchamp, 
which contains three turbines of 2500 horse+power 
and one of 5000 horse-power. This station-—see 
Fig. 2——is worked on economical lines, the fuel used 
being a mixture of good coal and mine slack. Three 
phase current is generated at a pressure of 5000 volts, 
and it is transmitted by four 30,000-volt lines to 
Belfort. From sub-stations at Remiremont, Giro- 
magny, and Servance current is supplied at 5000 volts 





to large consumers, who transform it down fo suit 
their requirements; current is also sent out from 
these sub-stations at 240 volts, and at this pressure 
small consumers are supplied.- As said already, the 
Ronchamp station is operated on economical lines ; 
this is not only due to the kind of fuel used, but also 
to the fact that it has a very good load factor, and, 
consequently, it bee&me possible to supply current tothe 
railway at low rate. The normal power required by a 
50-ton train when travelling at a speed of 30 kiloms. 
per hour is about 50 horse-power ; when on a gradient 
of 4 per cent. and travelling at a speed of 18 kiloms. 
per hour it requires 160 horse-power. If, then, the 
average be taken at 75 horse-power, and four trains 
are running at the same time—the time table 
does not provide for more—the total demand is 

















Fig. 4—SINGLE-PHASE MOTOR 


300 horse-power, or, allowing for losses in motors 


| and transformers, and fixing the efficiency at 75 per 
|cent., 300 kilowatts. 


With a .75 power factor and 
a line efficiency of .9 the apparent power becomes 
300 
we x 9 

A sub-station—see Fig. 15, p. 568—with a capacity 
of 500 kilowatts has been built at the depét of La 
Forge, near Belfort, and it is supplied with three-phase 
30,000-volt 25-cycle current from the generating 
station at Ronchamp. After the current passes the 
usual protective apparatus, it is transformed down in 
transformers—see Fig. 3—to 3000 volts. Converters 
then change the three-phase current into single-phase 
current and supply it to the overhead wires at 6600 
volts and 25 cycles. Each converter consists of a 
three-phase asynchronous motor and a synchronous 
single-phase generator coupled together, as shown 
in Fig. 15. <A third set having a capacity double 
that of the existing sets is to be added at some future 
time, and this new converter is to supply current to 
new electrified lines. Each existing asynchronous 
motor develops 550 horse-power, runs at 485 revolu- 
tions per minute, with 3300-volt 25-cycle current. 
At full load the generators have an efficiency of 
93 per cent. and a power factor of .88. Each syn 
chronous generator, coupled to itsasynchronous motor, 


= 445 kilovolt-ampéres. 














Fig. 5—MOTOR COACH TRANSFORMER 


| iss designed to develop 450 kilovolt-ampéres, or 360 


kilowatts at .85 power factor, and it gives 68 ampéres 
at 6600 volts. A Thury regulator controls the 
exciting current of each generator automatically, and 
a practically constant voltage is thus secured. 

Each oil-cooled transformer is rated at 500 kilovoit- 
ampéres, and supplies independently current to one 
of the converters. A third transformer serves as a 
spare. The primary and secondary windings are 
in each case star connected, and the former are fed 
with current at 30,000 volts, whilst the latter supply 
current to the converters at 3000 volts. 

It can be seen from the illustration of the sub- 
station, Fig. 16, that these transformers are placed on 
the floor level in a position where plenty of cool air 
from outside can circulate around the cases, and the 
arrangement is said to have had the effect of keeping 
the transformers very cool ; the temperature does not 
exceed 50 deg. above that of the surrounding air. 
All the high-tension switches have been placed in 
masonry cells. Those dealing with the 3000-volt 
current are above the transformers, whilst the 6000- 
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volt switches are behind a marble panel. It can 
be seen from Fig. 16 that the 30,000-volt switching 
equipment is mounted on a platform; the bus-bars 
are connected to four transformers, two of which, 
as explained above, lower the pressure to 3000 volts 
for the motors of the converters. The other two 





transformers have a ratio of 30Q0/110, and supply 


tions du Nord de la France and Nicaise and Delcuve, 
of Blanc-Misseron (Nord). The electrical part was 
made by the Société Alsacienne de Constructions 
Mécaniques, of Belfort. Each motor coach has, in 
addition to the four motors, a main transformer 

Fig. 5—and the necessary equipment for multiple- 
unit control, an air compressor for the brakes, and the 

















Fig. 6-MOTOR TRUCK 


current for lighting the sub-station and _ for 
operating the trip coils of the high pressure switches. 
From the generator side of the converters the 
single-phase current is conveyed by cables to 
the 6600-volt switches, which are of the remote 
controlled type. On the generator sides of the motor 
converters the maximum-current circuit breakers 
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usual arrangements for lighting and heating. Fig. 7 
gives a complete diagram of connections. The 
motors—see Fig. 8—are compensated repulsion 


machines. There are therefore two stator windings, | 


a main exciting winding, and a compensating winding. 


speeds. Tests have shown that the efficiency of the 
transformers is 97.2 percent. Although a single motop 
coach will develop sufficient power for a complete train 
such as is used under ordinary conditions on the Belfort 
system, it was, nevertheless, thought advisable to 
equip the motor coaches for multiple-unit control, 
so that, if necessary, trains can be made up with 
more than one motor coach. The control system 
adopted by the Société Alsacienne de Constructions 
Mécaniques only permits one contactor to be closed 
et onee. The control system—see Fig. 7—comprises 
two controllers, one reverser, four contactors, and a 
special protective arrangement. The controllers 
only deal with the small currents that are needed for 
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Fig. 9-PERFORMANCE CURVES 


The builders of the electrical equipment appear to | 


favour this type of motor, because a fairly high 
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Fig. 7-MOTOR COACH CONNECTIONS 


are fitted with time limit devices, so that the | 
current is only cut off in the event of a per- 
sistent short circuit. There are only two feeders ; 
they are connected to two sections of the overhead 
wires near the sub-station, and in circuit with these 
feeders are time limit circuit breakers, lightning 
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Fig. 8—-WINDINGS OF SINGLE-PHASE MOTOR 


arresters, and low-voltage switches. The usual 
instruments are fitted to the 6600-volt switch panels. | 
The motor coaches—see Figs. 13 and 14—have two | 
motor bogies, as shown in Fig. 6, each of which is | 
fitted with two 35 horse-power motors—Fig. 4. The | 
mechanical part was built by the Société de Construc- | 


voltage can be applied to the stator, and the working 
current is therefore small in comparison with that of 
a series motor. Furthermore, the makers contend 
that the commutation of these motors is every bit as 
good as that of a continuous-current motor. Speed 
variation is effected by varying the voltage at the 
terminals of the motor. The following pressures are 
applied :—310, 415, 500, and 550 volts. The motors, 
which are well ventilated, are designed to develop 
from 35 to 40 horse-power for one hour with a tem- 
perature rise not exceeding 75 deg. above the surround- 
ing air. The gear ratio is 1—4.93, and when the arma- 
ture is running at a speed of 750 revolutions per 
minute the speed of the coaches is 24.4 kiloms. per 
hour. The diameter of the driving wheels is .85 m. 
It is possible to run the motors at 1400 revolutions 
per minute. and the speed of the coaches is then 
45.5 kiloms. per hour. Some of the motor coaches are 
making daily a journey of more than 220 kiloms. 
without undue heating of the motors. Characteristic 
curves showing the performance of the motors are 
given in Fig. 9. 

The transformer on each motor coach is suspended 
under the coach between the two bogies. The 
windings are immersed in oil. There are two second- 
ary windings. One is wound to give 120 volts for 
lighting and heating, for working the compressor 
motor and for operating the contactors; the other 
winding supplies the main driving motors. It has 
five tappings, permitting the application to the motors 
of the four above-mentioned voltages, thus giving four 


|energising the bobbins of the contactors, and their 
|dimensions are small. A simple arrangement auto- 
| matically puts all the contactors to the off position 
as soon as the driver releases the controller handle. 
The contactors are fitted with powerful magnetic 
blow-out coils, and the control system is designed so 
that it is impossible to short-circuit a section of the 
transformer. Reversing is effected by two con- 
tactors with two sets of contacts, as shown in the 
diagram. Theoperation of one or the other of these con- 
tactors makes the connections for forward or backward 
running. It is impossible for both contactors to 
close at the same time. Overloads and short circuits 
are dealt with by the circuit-breaking apparatus 
C and D. Coil D is in series with the motors, and 
when a heavy current passes through it a solenoid 
short-circuits two contacts, and in this way energises 
the fine wire winding of coil C. 

This coil de-energises the contactor coils, and the 
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Fig. 10—CONTACTOR PANEL 


latter break the motor circuit. The circuit is always 
broken by the contactors. 

In the 6600-volt circuit there is the usual protective 
apparatus, comprising a horn lightning arrester, 
inductive resistance, and a fuse. All high-tension 
apparatus is placed in a chamber at the centre of 
the car. Arrangements are made for earthing the 
high-tension parts autometically when the door of 
the chamber is opened. The medium-voltage equip- 
ment, such as contactors—see Fig. 10—contactors, 
isolating switches for the motors, and the switches 
which de-energise the contactors in the event of an 
overload, are mounted on a marble panel and enclosed 





in a cupboard. One terminal of all the circuits is 
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ELECTRIC MOTOR COACHES—UPPER RHINE 























Pig. 11—ELECTRICALLY-CONTROLLED AIR COMPRESSOR 


earthed; the roofs of the coaches are likewise 
earthed. The multiple-control cable is composed of 
six conductors, which are connected to couplings at 
each end of the cars. Bows operated by compressed 
air collect the current from the high-tension wire ; 
one bow is used for one direction of running, and the 
other for the reverse direction. By turnit.g a two- 
way cock compressed air is admitted to one cylinder 
and released from the other cylinder; the bow 
connected to the first cylinder is thus raised, whilst 
the bow connected to the other cylinder is lowered. 
By means of another lever it is possible to let the air 
out of both cylinders at once, and then both bows are 
lowered away from the overhead wire. A 3.5 horse- 
power single-phase repulsion motor drives the com- 
pressor which supplies compressed air to the bows 
and brakes. The compressor, which is enclosed in a 
cupboard—see Fig. 11—delivers 11 cu. ft. of air per 
minute at a maximum pressure of 100 Ib. per sq. in. An 
automatic regulator starts and stops the compressor 
in the usual way. The motor works at 110 volts, 
runs at 900 revolutions per minute, and drives the 
compressor through reduction gearing having a 
ratio of 5 to 1. A view of one of the driver's com- 
partments is given in Fig. 12. 

The overhead equipment, as explained at the 
beginning, was constructed by Bisson, Bergés et 
Cie., and, as may be seen from Fig. 14, it is of 
the single catenary type. The copper conductor 
has a. sectional area of 50 square millimetres, 
and the. carrying cable is a steel-stranded cable. 
Chain droppers spaced about 3m. apart serve for 
suspending the copper wire. Clips at the ends of 
the droppers join the latter to the catenary cable and 
contact wire. Oil switches are provided for dividing 
the line into sections in the ordinary way. In Belfort 
steel. poles have been erected, but those on the 
remainder of the railway are of reinforced concrete, 
and tapered as shown in Fig. 12. The arrangement 


of insulators, &¢., can also be understood from this | 


illustration. 

The line has now been in operation over eight 
months, and by reason of the rapid development of 
traffic four new motor coaches have been ordered. 








THE BONECOURT SURFACE COMBUSTION 
PROCESS. 
No. TI.* 
METAL MELTING. 


_ Considerable economy of time and gas consumption 
is shown as the result of careful tests which have 
heen made of metal melting in a tilting furnace fired 
with coal gas on surface combustion lines. The 


crucible used was the 110 Ib. size, and the following | 


are the consumptions of coal gas found to be required 
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per pound of metal melted in the case of the three 
metals tried :— 
Time required 


Gas consumption per 
for melting. 


pound of metal melted. 


Brass os oe ee Kk. 7 cubic feet 25 min. 
Copper .. 3.1 eubie feet 30 min. 
Aluminium 3.4 cubic feet 25 min. 


It will be noticed that, although the melting point 
of aluminium is considerably below that of copper, 
the gas consumption per pound of metal is higher in 
the case of aluminium. This is attributable to the 
higher specific heat and latent heat of fusion of the 
metal. 

The combustion of the gaseous mixture around the 
crucible is not found to affect adversely the life of 
the crucible. The combustion products contain little 
or no free oxygen, and the plumbago of the crucible 
is not therefore rapidly burned away. After a run of 
thirty melts in one crucible, for example, the crucible 
was found to be still in very good condition and avail- 
able for a considerable number of further melts. 

So far we have dealt with the industrial application 
of surface combustion in this country. In America the 
technical direction of the development of the process 





Fig. 6—PROFESSOR LUCKE’S SYSTEM 


is in the hands of Professor Lucke, of Columbia 
University, New York. Arrangements have been 
made between the English and American organisa- 
tions for the mutual exchange of ideas in this field. 
Professor Lucke has devoted much attention to the 
details of construction of what might be described 
as unit combustion elements capable of assemblage 
for the purpose of providing an incandescent granular 
bed of any desired extent and readily applicable to a 


wide range of existing apparatus. The principle | 


adopted is shown in section in Fig. 6, the arrangement | £ - 
|in the tubes through apertures of relatively small 


comprising an iron casing carrying a fire-clay body 
which is pierced with a multitude of fine perforations 
through which the gaseous mixture passes from the 
back of the casing into the bed of granules. Professor 
Lucke has shown in the exhaustive paper which he 
contributed to the American Chemical Society in 


October, 1913, that these units can be put together | 


so as to yield an assemblage in which 20,000 cubic feet 
of town’s gas can be burnt per hour over a total area 
which is only 3 feet square. 
STEAM GENERATION. 

Coming now to the question of steam generation 
by means of surface combustion, it will be recalled 





DISTRICT 





Pig. 12—DRIVER’S CAB 


that there were published some two or three years ago 
for the first time the results of the trial of a small 
boiler which had been installed in Leeds for firing 
with coal gas. This boiler was made purely by way 
of experiment, but some particularly striking perform- 
ances were obtained with it. An efficiency of 
94 per cent. when steaming at the high rate of 20 lb 
of water evaporated from and at 212 deg. Fah. per 
square foot of heating surface per hour was claimed, 
and these claims aroused sufficient interest to induce 
several influential manufacturing concerns abroad to 
send representatives to this country with a view to 
examining the truth of these statements. Among 
others the Berlin Anhaltische Maschinenbau Actien 
Gesellschaft sent a deputation, which included well- 
known German boiler engineers and experts, to make 
exhaustive tests of the boiler in question. The official 
report presented by the deputation on its return to 
Berlin stated that the efficiency of the boiler was 
93.8 per cent. when fired with coal gas, and evaporat- 
ing water at the rate of 35.2 1b. per square foot per 
hour from and at 212 deg. Fah., the steam pressure 
in the boiler being 114 lb. per square inch. These 
results sufficed to prove the attractiveness of the 
underlying principles, and induced the firm in ques- 
tion to enter into reciprocal arrangements with 
Bonecourt Surface Combustion, Limited, for the 
further development of the system generally and for 
the application of surface combustion to industrial 
processes in Germany and certain other continental 
countries. 


Since that time experiments have been made with 
various forms of industrial gaseous fuels and with 
various sizes and constructions of boiler tubes. The 
general principle adopted is the same as that described 
above in the case of furnaces. The tubes of the 
boiler are furnished with a refractory packing, which 
serves to determine and accelerate the combustion, 
and which at the same time plays a very important 
part in effecting the rapid transmission of heat from 


| the zone of combustion to the water surrounding the 


tubes. This heat transmission takes place partly 
by way of radiation from the incandescent granules, 
and partly by reason of the baffling effect which the 
granules exercise on the swiftly flowing gases. The 
gaseous mixture is supplied to the refractory packing 


bore disposed in fire-clay plugs situated in the entrance 
ends of the tubes. In order to cause the gaseous 
mixture to pass through these apertures at the speed 
requisite to prevent back ignition, it is necessary to 
maintain a certain pressure difference between the 
entrance and exit ends of the boiler tubes. This 
pressure difference in normal cases lies between 
10in. and 30in. water gauge, and may be produced 
either by supplying the gas and air to the boiler under 
a positive pressure, or by withdrawing the products 
of combustion from the exit end of the boiler by 
means of a suction fan. In the latter case the gaseous 
fuel is supplied at the entrance of the apertures in 
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the fire-clay plugs in such manner that the atmospheric 
air drawn through the apertures under the action of | 
the suction carries with it and thoroughly mixes with | 
the gaseous fuel. 


BOILER FIRED WITH ILLUMINATING GAS. 


refractory material. By this means the use of fire- 
clay plugs in the entrance of the boiler tubes is dis- 
pensed with, and the necks of the tubes, through 


| which the gaseous mixture passes, are kept cool by 
| the surrounding boiler water 


| 
These underlying principles of operation will be |COKE-OVEN GAS-FIRED BOILER. 


made clearer by reference to Fig. 7, reproduced from | 
a photograph of a boiler which has recently been | 


installed in London for the purpose of operating a | 


steam hammer. The boiler is 8ft. long by 3ft. 6in. | 
in diameter, and is fitted with five tubes each of 6in. | 
bore. It is fired with coal gas from the town main, and 
is capable of a maximum steam output of 2000 Ib. 
_per hour. Normally it is found sufficient to work 





Fig. 7—BOILER FIRED ON THE BONECOURT SYSTEM 


the boiler for the purpose of operating the steam 
hammer at about half this output. This particular 
boiler furnishes an instance of a case where it is a 
feasible proposition to employ the expensive illuminat- 
ing gas of London for steam making. The justifica- 
tion for the use of so expensive a form of fuel lies in 
the adaptability of the boiler and the ready way in 
which it can be made to yield its steam as required 
for the operation of the hammer, and, further, in the 
fact that the erection of a chimney was dispensed 
with, which would have been particularly expensive 
in this instance. The London County Council 
insisted on a tall chimney being erected on hearing 
that a boiler was going to be put down, but waived 
the point as soon as it heard that a Bonecourt 


| 


In passing, reference might be made to the first 
Bonecourt boiler which was erected at the Skinnin- 
grove Ironworks. It was fired with coke-oven gas 
and evaporated 5000 Ib. of water per hour. Exhaustive 
tests of this boiler were made some eighteen months 
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| reaching the combustion zone. The air admitted 





to the tubes is regulated by means of a damper situateq 
between the boiler and the fan, the correct proportion. 
ing of gas to air being obtained by regulation of the 
gas supply. From the front of the boiler a clear viey 
is obtained through all the mixing tubes, the glow pro. 
duced in the combustion zones being clearly sven, 
A boiler of this type under fire is a very pretty 
sight. No flame is visible, only a number of bull's 
eyes of incandescence being seen, all glowing with 
equal brilliancy. As the gas supply is increased op 
decreased the intensity of the glow changes, the 
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Fig. 9-BOILERS FIRED WITH AMMONIA RECOVERY PRODUCER GAS 


ago, and reported inthe technical Press. The thermal , 


efficiency of the boiler was 92.7 per cent. when 
producing steam at the rate of 5000 Ib. per hour and 
at a pressure of 100 lb. per square inch. The boiler 
was 10ft. in diameter and 4ft. long, was furnished with 
110 tubes each of 3in. bore, and possessed a total 
heating surface of 316 square feet. The evaporation 
therefore amounted to 15.8 lb. of water from and at 
212 deg. Fah. per square foot of heating surface per 
hour, and would have amounted to 20 Ib. per square 
foot without detracting from the efficiency had the 
boiler been made only 3ft. long instead of 4ft. The 
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Fig. 8—SECTIONS OF BOILER 


boiler was proposed, giving as its reason that it was | 
satisfied that no poisonous products of incomplete 
combustion—¢.g., carbon monoxide—were evolved. 
With regard to adaptability, each time the hammer is 
wanted the boiler is fired, and the gas immediately 
turned off as soon as the work of the hammer is 
finished. 

In this particular boiler a novel type of construc- 
tion has been employed with regard to the boiler 
tubes. The formation is shown in Fig. 8. The tubes 
at their entrance ends are narrowed down somewhat 
into the form of a bottle neck. The narrow part of 
the tube serves for the introduction of the gaseous 
mixture at the required high speed to prevent back 
ignition, while the rest of the tube is charged with the 





extra length was employed simply for the purpose 
of providing increased water and steam space. 

The manner’ in which the tubes are fired is 
substantially the same as that described above in 
the case of the boiler fired with town’s gas. In both 
cases the necessary pressure difference is provided 
by means of a single fan situated at the exhaust end 
of the plant, the suction sufficing to draw the gas 
through the boiler tubes from gas cocks situated at 
the entrance ends of the tubes, and at the same time 
to draw in with the gas the necessary air from the 
atmosphere. The gas and air before gaining admission 
to the refractory packing in the boiler tubes pass 
through short tubes projecting from the boiler face, 
serving to mix the constituents thoroughly before 


maximum brilliance being obtained when the gas and 
air passing through the tubes are precisely in the pro- 
portions which theory demands. Excess of air or 
excess of gas reduces the glow, thus furnishing a very 
simple and excellent criterion for the proper pro- 
portioning of the supplies. 

With regard to the satisfactoriness of the boiler 
from a practical point of view, it is of interest to note 
that the Skinningrove Company has ordered a dupli- 
cation of the plant, and the second unit will be in 
operation in a few weeks. It is further of interest, 
from the point of view of confirming the claims which 
are made for this boiler with regard to efficiency and 
steaming power, that a precisely similar plant hax 
been ordered by Messrs. Friedrich Krupp for their 
works at Essen. The boiler has been installed and 
tested, and substantially the same results have been 
obtained. 


TUBE DIMENSIONS. 

The first tubes to be employed in the construction 
of Bonecourt boilers were 3in. in bore and from 3ft. 
to 4ft. in length. The present tendency is to employ 
tubes of greater bore, one advantage being the 
increased steaming capacity which it is possible to 
obtain from a single boiler unit. In consequence 
of the greater cross-section of the combustion zone 
thereby occasioned, some difficulty was at first 
experienced in the provision of refractories capable 
of withstanding indefinitely the temperatures pro- 
duced with gases of high calorific intensity, such as 
coke-oven gas. This difficulty has been overcome 
by employing instead of refractory fragments dis- 
posed in the tubes in a haphazard manner, granules 
of such size and shape as to stretch entirely across 
the diameter of the tube. By arranging these granules 
in a staggered manner down the length of the tube 
the surfaces of the granules radiate heat freely to 
the surrounding tube walls, and the temperature of 
the granules does not much exceed 1000 deg. Cent. 


FAN POWER CONSUMED BY BONECOURT BOILERS. 


It will be observed that the use of surface com- 
bustion in the generation of steam necessitates the 
application of a considerable pressure difference to 
overcome the resistance to gaseous flow exercised 
by the refractory packing in the boiler tubes, This 
does not necessarily mean that a large consumption 
of power is involved. The actual percentage of 
power consumed will depend on the quality of the 
fan equipment, but with the excellent blowing and 
exhausting appliances obtainable to-day it is possible 
to make out a good case for the employment of even 
much higher pressure differences than those hitherto 
employed in the Bonecourt system, at all events, in 
special cases where compactness of plant is of first 
importance. 

As an example of standard practice, however, we 
might take the power required for driving the fan in 
the case of the Bonecourt boiler installed in Messrs. 
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Krupp’s works. The combustion products delivered 
from the fan amount to 130,000 cubic feet per hour, 
and have a specific gravity of 0.89. The theoretical 
air horse-power with this volume of products at a 
ction of 17. lin. water gauge amounts to 4.1 horse- 
power, so that a direct coupled fan designed for this 
load with a fan efficiency of 55 per cent. would require 
7.5 horse-power. Actually in practice 16.1 horse- 
power was measured, as the motor driving the fan 
was 27 horse-power instead of 7.5 horse-power, and 
the fan, which was much too large and therefore under- 
run, was belt-driven instead of being directly coupled 
to the motor. 

Taking the power required by the fan, therefore, 
as 7.5 horse-power, and allowing 22 lb. of steam per 
horse-power hour, the percentage of the boiler power 
absorbed in driving the fan is 3.87 per cent., while 
if 15 lb. of steam be taken as the equivalent of one 
horse-power hour, the power absorbed in driving the 
far. amounts to only 2.7 per cent. of the power devel- 
oped by the boiler. That a fan efficiency of 55 per 
cent. can be obtained is evidenced by the published 
tests of the De Laval Company, of Stockholm, which 
show that efficiencies of fans of the above-mentioned 
capacity exceeding 60 per cent. between half load 
and full load have been obtained. In fact, in one 
test employing a fan working under almost the 
identical conditions mentioned above, the actual 
horse-power consumed was only seven. 


su 


BOILER INSTALLATION FIRED WITH AMMONIA 
RECOVERY PRODUCER GAS. 

Particular interest attaches to a plant of three 
Bonecourt boilers which is now in process of erec- 
tion in the Midlands. These boilers are to be 
fired with ammonia recovery producer gas. The 
general lay-out is seen by reference to Fig. 9. 
There are three boiler shells, each fitted with 
thirty-eight tubes of 6in. bore, and each capable 
of evaporating 11,000 Ib. of water per hour. The 
products leaving the boilers are drawn through 
the tubes of a feed-water heater. Two boilers only 
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Fig. 10--BONECOURT BOILER FOR BLAST FURNACE GAS 


will be in use at a time, the third serving as a stand-by. 
Two feed-water heaters are provided, each of which 
is sufficiently large to pass the products of combustion 
from any two of the boilers, so that at any time one 
feed-water heater may be put out of operation, if 
necessary, without stopping the plant. The pressure 
difference required throughout the system is main- 
tained by one or other of two fans, one of which is 
directly driven by a 440-volt direct-current motor, 
and the other directly driven by a steam turbine. 
Either fan is sufficiently powerful to run the entire 
installation, and it will therefore be seen that the 
plant is duplicated both with regard to the feed-water 
heaters and with regard to the fans, the great object 
being to ensure continuity of running under all con- 
ditions. It is expected that within two months the 
plant will be in operation. The boiler-house measures 
38ft. by 50ft. internally, and accommodates the three 
Bonecourt boilers and the necessary auxiliary appara- 
tus. It is to be noted that in this particular installa- 
tion plenty of space was available. Substantial 
margins were therefore allowed in designing the 
lay-out, no attempt being made to put the equipment 
in the smallest possible space. Had the necessity 
demanded it, a boiler-house 24ft. by 50ft. would have 
been large enough for three such boilers with all the 
necessary auxi-iaries 

From what has already been said in describing the 
firing of Bonecourt boilers, the general manner in 
which this particular installation is fired will be 
apparent. 
BOILER FIRING WITH BLAST FURNACE GAS. 

As a preliminary to designing an installation of 
boilers fired with blast furnace gas, experiments were 
carried out at the instance of the Bonecourt Company 





at the works of John Cockerill, Seraing, Belgium. 
The blast furnace gas employed analysed :— 
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The calculated calorific value of this gas is 105 
B.Th.U.’s per cubic foot. 

With a view to determining the evaporation duty 
to be expected from this particular gas, a trial 
evaporating element was constructed, and it was found 
that employing a suction of 14in. water gauge an 
evaporation of 228 lb. of water trom and at 212 deg. 
Fah. per hour was obtained, corresponding to 20.5 Ib. 
per square foot of heating surface per hour. The 
combustion products analysed :— 
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As the result of these tests, an installation of blast 
furnace gas fired boilers on the Bonecourt system is 
being designed for the company. Each boiler, one 
of which is shown in Fig. 10, will be capable 
of evaporating 15,000 lb. of water from and at 
212 deg. Fah. per hour, and will carry three large 
corrugated tubes which are to be fired with the gas, 
the combustion products being returned through the 
smaller tubes after being used to superheat the 
steam. The shortness of the return tubes is justified 
by the rapid heat transmission taking place, due to 
the refractory packing in the tubes. 
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IRON AND STEEL INSTITUTE. 
No. IIL.* 
| ‘THR first business on the second day, Friday, 8th 
‘inst., of the meeting was the presentation of the 
Andrew Carnegie Gold 
Medal which, the president 
stated, had been awarded 
to Dr. Thomas Swinden, 
of Sheffield, who received 
his training under Dr. 
Arnold at Sheffield Univer- 
sity. Therecipient received 
an award of £100 in 1909 
for research work, and was 
granted a further sum in 
1911 to enable him to carry 
out an investigation on 
molybdenum steels, and 
had been awarded the 
Andrew Carnegie Gold 
Medal for the results of 
that research. Dr. Swin- 
den was present in person 
to receive the medal from 
the hands of the president. 
It was also announced 
that Carnegie scholarship 
awards had been made to 
the following gentlemen :— 
Mr. H. B. Cronshaw, of 
Cambridge, who has been 
awarded a grant of £100 
for the purpose of carrying 
out researches on refrac- 
tory materials; to Mr. J.W. 
Donaldson, of Motherwell, 
a similar amount for the 
purpose of carrying out researches in the gases 
occluded in silicon ; to Mr. R. 8S. G. Knight, of London. 
| a grant of £100 for the investigation of fuel appliva- 
tions, transmission of heat, and heat balances in 
furnace operations generally ; to Mr. F. C. A. H. 
Lantsberry, of Birmingham, £100 to investigate the 
heat treatment of alloy steels ; to Mr. Cyril Chappell, 
of Aix, the sum of £100 for a research on the hot 
working of iron and steel ; to Mr. Alexander Sander, 
£100 to undertake the investigation of the Feld pro- 
cess for the production of sulphate of ammonia in 
|coke oven gases; and to Mr. H. M. Boylston, of 
Cambridge, Mass.. £100 to carry out a research on 
the relative merits of various agents for the deoxida- 
tion of steel. Further grants of £50 have been made 
to Mr. J. H. Andrew, Mr. George Hailstone, and Mr. J. 
Allen Pickard. 

Mr. Sidney A. Houghton then presented his paper, 
on ‘Failures of Heavy Boiler Shell Plates,” an 
abstract of which is given on page 577. 

Mr. Houghton, after reading the paper, said that, 
although there were points of scientific interest in the 
examples given in the paper, his chief object in calling 
attention to the subject was to prevent further failures. 
Within the past three months two more failures had 
occurred, one in which partial cracks had been dis- 
covered in a plate, and another in which the plate 
had failed under the hydraulic test. The latter was 
of extreme importance. He trusted that engineers 
would give their views on the subject of compensating 

| rings, especially those of the flanged type. Questions 
| in eennection with annealing, the proper size of ingots, 
|and the amount allowed for shearing also required 
|to be dicussed. As regarded the surface defects 
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which occurred in so many cases of failure, it had been 
suggested that the best method of detecting them was 
to electro-galvanise the plates; there was no doubt 
that this process did reveal flaws which might other- 
wise escape notice. The cost of adopting this method 
was stated to be very small, and an advantage was 
that plates so treated could be relied on to have an 
absolutely clean surface. The practice of annealing 
plates after dressing was undoubtedly a good one, as it 
was very effective in showing up defects not entirely 
removed by the dressing. In connection with the 
usual test pieces he hoped that anyone who had 
experience of ring stamping as used in America would 
give his views, as it appeared to be a very important 
matter and wovld be of considerable value in the 
practical testing of shell plates. He hoped the dis- 
cussion would elicit some constructive criticism. 


Mr. J. T. Milton—Lloyd’s Register—who onened 
the discussion, said that he himself had read a paper 
on this subject before the Institution of Naval Archi- 
tects some years ago, when he threw out a challenge 
to steel makers to tell them about failures in boiler 
plates. That challenge was taken up by two steel 
makers. One of these, the late Mr. Spencer, believed 
that many of the failures were due not to any defect 
in the quality of the steel, but to the imperfect treat- 
ment that the boiler plates received in the boiler 
shop, and the main cause he put down to the existence 
of internal stresses in the plates. Sir William 
Beardmore also implied that the cause of failure in 
boiler shell plates was working stresses in the plates. 
His own view was that these explanations did not 
meet the case at all. If boiler steel were of the nature 
of cast iron the explanation might have been accepted ; 
but mild steel ought to stretch at least 20 per cent. 
before failure, and in cases where fracture had occurred 
in boiler shell plates there was frequently no measur- 
able stretching whatever. He could not help feeling 
that at the bottom of all these cases there was a ques- 
tion of the quality of the metal, and that it was this, 
and not the stresses due to manipulation of the plates, 
which caused the cracks. In his own paper read 
before the Institution of Naval Architects he had 
referred to six different cases; Mr. Houghton had 
referred to many more, but there were many others 
which were not recorded. In the six cases meritioned 
there were three in which it was evident there was 
stretching in the plate. Two of these were cases of 
initial cracks, and most of the cracks which Mr. 
Houghton refers to in his paper as partial cracks 
were of this character. Cracks which were in the 
plate when delivered to the boilermaker were always 
oxidised on the surface, but those which occurred 
in the boiler shops were either extensions of original 
defects or, otherwise, were bright and crystalline. 
With regard to tho stretching of the material, there 
were many cases of fractures in ductile material 
where the crack occurred without any elongation 
whatever. These were cases where the failure was 
brought about through the repetition thousands of 
times of small fatigue stresses. None of the examples 
quoted in the paper could arise from that cause. The 
case of an American boiler referred to by Mr. 
Houghton, and dealt with in his own paper, where 
failure occurred under the hydraulic test was, in his 
opinion, due to the bad quality of the metal. 
Attempts were made to straighten the plates, the result 
being that one broke into five pieces and the other 
into three pieces. These pieces were submitted to 
Dr. Arnold for investigation, and in one case it was 
shown that the material was of inferior quality, 
but Dr. Arnold’s machine did not show anything 
wrong with the plates, which broke right across the 
rivet holes, although there must have been something 
wrong with the steel in such a case. He had supplied 
Dr. Arnold with a piece of good boiler plate and they 
had tried at Sheffield to make that steel plate bad ; 
but although it was heated up to the point of fusion 
at the corners they were unable to do so. Reference 
might also be made to experiments carried out with 
plates rolled too cold, too hot, and at the proper 
normal temperature. Some of those treated 
improperly were subjected to annealing and to 
normalising. They were afterwards submitted to 
fatigue tests, and the outcome was that the worst 
result obtained was from the plate which was rolled 
too hot and had no after heat treatment, and the 
next worst result was from the specimen which repre- 
sented the normal plate. The inference was that a 
good material could be obtained while allowing a 
large latitude in the heat treatment. With regard 
to initial cracks, he felt sure that they were in the 
ingot, and he had in his mind the case of a piston-rod 
in which, when the rod was forged from the ingot, the 
first operation revealed longitudinal markings, which 
on examination were found to be fine cracks. One 
steel maker said that the cause of these ingot cracks, 
or at least one cause, was the presence of bubbles 
near the surface, and he attributed them to the lining 
of the ingot mould. He joined issue because when 
such an ingot was rolled out into a plate these cracks 
would be parallel to the surface of the plate and not 
at right angles to it, as in the cases under discussion. 
A point he would like to emphasise was that made by 
Mr. Houghton, that boiler plates should be arinealed. 
Everyone would agree with that statement if Mr. 
Houghton meant that they should be properly 
annealed. It would be a most dangerous thing to 
lay down a Jaw simply to the effect that boiler plates 
should be annealed, He did not. wish to frighten 
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steel makers or shipowners or marine engineers about 
these failures,. because there had been only one 
recorded disaster from such a cause, the defects 
having always been discovered before the boiler 
plate was put into use. The one case was that of 
the Dutch steamer Pahud, in which the explosion 
blew out the side of the ship. A piece of the boiler 
plate was afterwards examined by continental 
experts and they could not find out any cause of the 
failure either by mechanical tests or by chemical 
assay. The ship was one of four or five sister ships 
and the steel for the boiler plates had all been made 
by the same firm. One of the plates was sent home 
to Europe and showed many cracks between the rivet 
holes, but no real cause for the failure was ever 
assigned. 
‘German steamer, three boilers were fitted, all made 
by a firm of great reputation. These boilers came 
under examination after one voyage, and in one 
boiler a Government official discovered some cracks 
on the shell plate at one edge. <A piece about | m. 
square was cut out and submitted to German experts. 
Nothing wrong could be found with that plate. The 
vessel made another voyage with two boilers in ser- 
vice, and on her return another boiler was found in an 
exactly similar condition, but nothing could be found 
wrong with the steel used for these boilers. _Follow- 
ing that, he himself went to the steel works where 
these plates were made. The German law requires 
all boiler plates to be annealed before leaving the 
works after shearing. He asked to see the annealing 
furnaces. The method of annealing boiler plates in 
those works was to pile the plates one above the other 
with distance pieces between them. The large 
annealing furnace was just large enough to take the 
shell plates in. The plates only showed brittleness 
round one seam and there was evidence that they were 
spoiled in the annealing furnace. If plates had to 
be annealed they should, in his opinion, be annealed 
singly, and as there were not nearly enough annealing 
furnaces this was a revolutionary proposal. The 
annealing of such plates meant something more than 
putting them for a few minutes in the furnace. The 
steel and boilers made by reputable firms should 
suffer no mistreatment except by accident. In the 
case referred to the plates were brittle round the 
edges and cracked between the rivet holes. He had 
known several other cases where similar things 
occurred. One instance was that of combustion 
chamber plates, which cracked under the rivet head. 
In the case of German ships the steel makers pointed 
out that the rivet holes were elliptical instead of 
being round. Experiments were carried out with 
stretched rivet holes, but this did not have the effect 
of making the plate brittle. The cracks were either 
in the ingot or there was something radically wrong 
with the steel. It was curious that cracks did occur 


in places on the plates where dressing had been done, 
and it occurred to him that dressing had been carried 
out on these plates to cover up defects which existed 
previously. 

Mr. C. E. Stromeyer, Manchester, agreed with Mr. 
Milton in believing that most of the trouble was due 
to the quality of the material and not to mechanical 


causes. He had served about seventeen years with 
Lloyd’s, and in those days he remembered only one 
case of shell plates cracking. Such cases had, how- 
ever, increased enormously in recent years, especially 
where American and continental steel had been used. 
Something seemed to have got into the steel of late 
years which made it less reliable than formerly. He 
had tried to find out the reason for it, and believed 
one explanation was when there was present in the 
metal a percentage of phosphorus plus nitrogen 
exceeding -08 per cent. One reason why modern 
steel contained more nitrogen than used to be the 
case was the large amount of Bessemer scrap which 
could be put into basic furnaces. In Canada good 
results had been obtained by the introduction of 
titanium into steel, but the difficulty of removing 
nitrogen by titanium was very great. The Manchester 
Boiler Association had been formed to prevent boiler 
explosions, and if Mr. Houghton or Mr. Milton would 
let his Association have some cracked samples he 
would do his best to investigate the subject. With 
regard to cracks round rivets, these occurred in 
vessels containing caustic soda. It would seem that 
the material cracked where it was put in tension. 

Mr. David Colville, speaking from a steel maker’s 
point of view, referred to the challenge thrown out 
by Mr. Milton in 1905, which was taken up by Mr. 
Spencer ; otherwise other steel makers would have 
answered the challenge. Mr. Houghton had put 
forward reasons for segregation in steel, but there 
were many other causes which were known to manu- 
facturers. These, however, were in the nature of 
manufacturing practice, and no steel maker was 
likely to disclose his practice. Mr. Milton referred 
to certain continental failures. He—Mr. Colville— 
had examined these plates and knew the cause of the 
failure. It was incipient disintegration and the steel 
was quite unfit for use. The main body of the steel 
was all right, but probably in the annealing furnace 
certain parts of the steel had been subjected to too 
much heat for too great.a length of time. Hence the 
failure. 

Mr. Arthur Windsor Richards agreed with Mr. 
David Colville that steel makers knew why certain 
plates failed, but were not in a position to give the 
whole matter away. The author stated that to 


In another instance, which was that of a 





eliminate the risk of failure there should be low phos- 
phorus not exceeding .05 per cent., or with arsenic 
-06. That was practically telling steel makers that 
there ought not to be more than .01 of arsenic in 
steel. 

Dr. J. E. Stead was inclined to believe that if Mr. 
David Colville knew the wonderful secret how to 
avert these troubles he would have to build a very 
high wall round his works if he wished to retain it. 
Mr. Arthur Richards also seemed to have something 
up his sleeve. It was a pity if these things were so 
that the secret was not revealed. If steel makers 
really did know all about it, then they ought to 
sacrifice something on the commercial side in order 
that the public might be saved the risk of disaster. 
He believed that a great many failures in boiler plates 
were due to the effects of crushing, which had caused 
the rivet heads to jump off. With the powerful 
hydraulic riveters used at the present day for heavy 
boiler plates, if the steel was allowed to cool down a 
little too low, rather than put the rivets back into the 
fire they were put under great pressure, which had 
the effect of crushing them up. It was important that 
foremen were careful not to allow the men working 
under them to put in rivets at too low a temperature. 
He had had under investigation the case of a flange 
of a very large thick plate which split right across 
during the dinner hour. That seemed to be a case 
of bad steel. What had happened in that case was 
that blunt shears had been used and the edge treated 
in a way which destroyed the nature of the metal. 
The fracture started during cooling. Reference had 
been made to cracks taking place at the rivet holes, 
and he had taken pieces of steel right in between the 
rivets and found the steel was good; but what did 
happen in very many cases was that weakness was 
set up during working and fractures were afterwards 
developed. 

Mr. A. Lamberton agreed with what Dr. Stead had 
said as to the edge of the plate being spoiled by crush- 
ing, but that did not explain why the cracks should 
have gone right through the plate. 

Dr. Walter Rosenhain—National Physical Labora- 
tory—treferred to the courage of the author in assign- 
ing values for the various cases he quoted. Refe-- 
ence had been made to attempts to make steel bad by 
experiment and which had failed, but that result 
was only a criticism of the test, and was not decisive 
with regard to the steel. Modern tests, if properly 
applied, would make any steel bad. With regard to 
the combustion chamber plates, the edges of the 
plates had been kept at a temperature between 
650 deg. and 700 deg. Cent., just below the A R, 
point, which had set up brittleness of a well-marked 
kind. It was clearly due in that case to improper 
annealing, or perhaps the reheating for flanging had 
been carried out at too low a temperature for too long 
atime. The question of internal stresses was a very 
important one, and perhaps Mr. Milton’s ideas were 
open to criticism. It had been shown by Dr. Heyn 
that internal stress was a factor to be reckoned with 
the moment the steel was subjected to cold work of 
any kind. 

Mr. William Deighton said if a paper could be read 
on the failures in the corrugated furnace it should 
open up a discussion of great value. He had seen 
numerous plates which had been flanged and had 
split right across over-night. He was referring 
particularly to the tube plates of cylindrical boilers. 

It was intimated that the author of the paper 
would reply to the discussion in writing at a later 
date. 

A vote of thanks to Mr. Houghton was carried with 
acclamation. 

A paper by Mr. Fritz Miiller on 
“THE DEVELOPMENT OF Dry CLEANING IN BLAST 

FuRNACE Gas PURIFICATION ”’ 


was presented by the Secretary in the absence of the 
author. The paper, as will be seen from the abstract 
below, is devoted to the plant known as the Halberger- 
Beth. 


The gas coming from the blast furnace contains about 10 to 20 
grammes of dust per cubic metre, the heaviest particles of which, 
and therefore the richest in iron, separate first and are deposited 
in big dust-catchers or mains, from which the accumulations 
can easily be drawn off whilst working. This dust, which 
contains a considerable proportion of iron, is either agglomerated 
or briquetted, and is charged again into the blast furnace. 

On its way to the cleaners the crude gas is cooled down 
approximately to the dew-point in a surface cooler placed in 
front of them ; if the temperature of the gas is very high, or in 
hot weather, the efficiency of this surface cooler is increased by 
the injection of finely sprayed water. After passing the cooler, 
the crude gas, which still contains more than 5 grammes of dust, 
is led through a superheater, where by means of steam or burnt 
waste gases its temperature is raised by some 10 deg. to 20 deg. 
Cent. The superheated gas then rises through a distributing 
pipe into a system of filter boxes, the number of which depends 
upon the size of the plant. In the different chambers, which 
can be shut off from one another independently, filter bags 
made of special cloth are suspended. The lower end of each bag 
is fastened in a frame in the bottom of the compartments, 
whereas the upper closed end is suspended on a movable cross- 
bar, which keeps the bag stretched during working. The 
crude gas is drawn by exhaust fans into the interior and through 
the cloth of the bags, to the inside of which the dust remains 
clinging. The cleaned gas is passed straight on by the fans to 
its destination without any further treatment, except that the 
gas used for driving gas engines must first be water-cooled. 

The dust deposits in the inside of the bags, and it is therefore 
necessary, in order to prevent their complete choking, to shut 
off and automatically clean each chamber at regular intervals. 

A special mechanism shakes the bags, whereby part of the 
dust is removed and at the same time a stream of clean gas at 
a higher pressure than that of the crude gas current is blown 
in the opposite direction through the bags, that is, from outside 
to inside, 





The cooling down of the gas to nearly the dew-point ensures 
that the cloth of the filter bags will not be destroyed by the heat 
and, on the other hand, the slight superheating prevents the 
condensation of vapour when the gas is passing through the bays, 
so as to avoid choking them up. 

It is claimed that the gas is of a higher purity than has ever 
before been obtained by any other cleaning system ; secondly, 
the working costs are very low owing to the low power and water | 
consumption, : 

The gas after passing the filter chambers generally contains 
about 3.5 milligrammes of dust per cubic metre, which falls 
below | milligramme when the gas is cooled down with water 
to serve for gas engines. No water is injected into the fan, and 
the latter has therefore only to overcome the resistance of the 
filter bags. Consequently its power consumption is far lower 
than that of corresponding fans in wet cleaning processes, 

Naturally a dry cleaning plant cannot be cheaper, as to first 
cost, than a wet cleaning plant; the first cost is somewh:re 
about £175 per 1000 cubic metres of gas, but trials are in progress 
which will result in a considerable reduction of the first cost by 
increasing the capacity and simplifying the mechanism of the 
plant. On the other hand, the dry cleaning plant has tie 
advantage of low working costs, which are about Id. to 1), 
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MODEL OF DRY GAS CLEANING PLANT 


per 1000 cubic metres of cleaned gas, without redemption ani 
interest, the power being taken at 0.375d. per kilowatt-hou: 
This is without taking account of the advantages obtained hy 
using highly cleaned gas. 

Another point in favour of the dry cleaning plant is the vers 
small ground space required, since it extends more in th: 
direction of height; generally not more than 4 to 5 square 
metres (40 to 50 square feet) per 1000 cubic metres of gas arc 
required, whereas wet cleaning plants require two or three times 
as much space, including the settling tanks, 

Mr. Greviile Jones, in opening the discussion, said 
his firm had installed a small experimental plant on 
the systern described. It was intended for the use of 
blast furnace gas in the steel works, and for that 
reason the plant only handled 10,000 cubic metres of 
gas per hour. The gas was carried to the steel works 
through a tube about 3ft. in didmeter for a distance 
of 476 yards, and as it left the blast furnace end, 
after passing through dust catchers, it contained 
about 5-6 grammes of impalpable powder. Along 
that tube about a gramme was lost, so that the gas 
entering the cleaning point contained about 4-5 
grammes. The maximum found was 5-29 grammes. 
After passing through the bags the dust in the gas 
did not exceed 0-035 grammes. His firm was using 
rather more power than the author stated in the paper, 
but that might be due to a lower pressure of gas com- 
pared with other works where the dry cleaning pro- 
cess was in use. The cost of cleaning was. slightly 
under 2d. per 10,000 cubic metres. With regard to 
the use of the plant for cleaning gas for stoves or 
boilers, he questioned very much whether, looking 
to the capital cost, it would pay any firm in the North 
of England to put down a plant of that description. 
His firm was at present trying the use of the clean gas 
under a boiler, but the results obtained were nothing 
like they were led to expect. Perhaps, however, with 
a proper water-tube boiler instead of the Lancashire 
boiler used, better results would be obtained. Were 
he putting up a big installation and introducing gas 
engines, he would have no hesitation in putting in the 
dry cleaning plant rather than the wet. 

Mr. A. Gouvy was of opinion that the cleaning of 
blast furnace gas was one of the most important 
improvements effected during the past few years. 
The primary point was the recovery of power in the 
gas engine, which was a question which interested 
all works managers who were seeking to reduce their 
costs. The wet cleaning of gas had several dis- 
advantages, and in all cases where the temperature 
was not over 200 deg. the dry cleaning process 
possessed advantages. 

Mr. D. Neustadter said that Mr. Miiller had asked 
him to answer questions in connection with the 
Halberg-Beth plants. Mr. Greville Jones’ higher 
working costs were explained by his having a rather 
small plant, which was worked intermittently, as it 
served for firing a steel mixer and open-hearth fur- 
naces. Mr. Jones’ inability to obtain as good results 
when experimenting on Lancashire boilers as those of 
other users of highly cleaned gas would be made clear 
when it was considered that only one boiler, and that 
next to a cold boiler, had been worked in this way 
by him. He did not agree with Mr. Jones that gas 
cleaning did not pay without having steel works or 
other use for the surplus gas. 

Mr. Walter Dixon said that everybody was now 
quite agreed that blast furnace gases must be cleaned 
if reasonably economical working was to be attained, 
and, further, that if the gases were required to be 
used in engines they must be cleaned as perfectly as 
possible. The question of the relative merits of dry 
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or wet cleaning was one of circumstances. What he 
jarticularly wished to state was that while many had 
confined their attention to the cleaning of blast 
furnace gases, he, along with others interested in the 
matter, had for some time past devoted attention to 
another phase of the question. That was, not how 
to take dust out of the gases but how to prevent 
dust getting into the gases, on the principle of pre- 
vention being better than cure. They had so far 
been able to modify, without any great expense, 
certain types of blast furnaces so as to render exterior 
cleaning of the exit gases unnecessary, except where 
thev were required for use in engines, the gases for 
which, however, so far as this country was concerned, 
formed a comparatively small percentage of the whole 
output. The system appeared to have the possi- 
bilities of a cheap and effective method of rendering 
gases sufficiently clean to enable boilers, stoves, 
&c., to be run continuously over long periods. 

Mr. John A. Smeeton said that if the Halberg- 
Beth dry cleaning plant could make gas ten times 
cleaner than any wet process with a less power con- 
swnption and cost, then it was purely a matter of 
added efficiency versus finance. Many boilers work- 
ine on uncleaned blast furnace gas were only giving 
40 per cent. efficiency ; the same boilers fired with 
dry cleaned gas gave 70 per cent. efficiency. A saving 
of that order was extremely important, not only 
because it increased’the value of each unit, but 
because it reduced the number of units required for 
any special purpose, and released those previously 
required for other purposes. The same might be 
said of the Cowper stoves, soaking pits, heating and 
melting furnaces, and gas mains, all of which derived 
considerable benefits from a highly cleaned gas. 
Whether it paid to install a gas cleaning plant for 
blast furnaces only could not be decided without 
careful investigation into each set of conditions. 
The maximum saving was obtained by the use of the 
gas released from the Cowper stoves, owing to their 
increased surface efficiency. In some cases works 
could not find use for the whole of this gas, in which 
case it was not necessary that the gas for which they 
had no use should be cleaned. There was also a 
saving in coke at the furnaces owing to the increased 
blast temperature at an even pressure and a very 
considerable saving in stove, flue, and gas tube 
cleaning, which cleaning was practically eliminated 
by dry clean gas. There should also be added the 
value of filter dust, which was only obtained from a 
dry process plant. 

Mr. E. Hall Brown thought that the comparisons 
which had been instituted in the paper between the 
dry cleaning system of Halberg-Beth and the wet 
cleaning systems, notably that of Theisen, were 
hardly fair to the latter. He only knew of one 
installation of dry cleaning plant in this country. 
While he was fairly satisfied with the results at 
present obtained in the purification of blast furnace 
gas for use in gas engines, it seemed clear that none 
of the present systems of gas purification exactly 
met the case of gas cleaning for boilers and stoves. 
The degree of purity attained was, of course, quite 
satisfactory, but no one could justify the enormous 
waste of heat entailed by the cooling of the gas as 
a necessary preliminary to its purification. He was 
satisfied that sufficiently pure gas could be produced 
for those purposes without the sacrifice of the sensible 
heat which the gas contained when it left the furnace. 
It was with the object of saving that heat that they 
were at present experimenting, and there was more 
than an indication that in the very near future they 
would be able to put on the market a gas purifying 
plant which would purify hot gas and enable all the 
sensible heat to be utilised in useful work instead of 
dissipating it into the atmosphere or allowing it to 
escape in drainage water as at present. Until that 
desirable consummation was attained they believed 
that the conditions to be fulfilled by gas cleaning 
plants in this country could in most cases be met by 
a wet cleaning plant, which, among other advantages, 
had undoubtedly that of lower first cost 


The next paper taken was 
“Some Recent IMPROVEMENTS IN CASE-HARDENING 
PRACTICE,” 


by Mr. Henry 8. Heathcote. 

In this very interesting and instructive paper the 
author described the development, under his own 
hands, of certain processes employed at the Rudge- 
Whitworth works at Coventry. In the improvement 
of case-hardening methods the first difficulty met 
was the measurement of temperature. An “ efficient 
pyrometric outfit’ for a battery of thirteen muffles 
was very costly to purchase, and would have cost 
something in upkeep. Eventually, after various 
experiments with the spectroscope, which were 
promising, but directly fruitless, it was found that 
“a solution just capable of absorbing all the coloured 
rays from steel] at, say, 760 deg. Cent. would transmit 
the excess intensity and extra wave lengths of the 
rays emitted at 800 deg. Cent., and the object would 
be visible.’ A long series of experiments was then 
begun to find the right colours to employ, and then to 
get a permanent dye solution. Success has been 
attained in both directions, and the pyrometers are 
simple cells of dyes mounted in suitable holders 
through which the treated body is observed. 


Mr. Heathcote then discusses in his paper the nature 





of case-hardening compositions and their permanence. 
He has found one composed of wood charcoal im- 
pregnated with soda ash the best. 

Another thing Mr. Heathcote has investigated is 
the measuring of hardness, and he has devised an 
ingenious sclerometer which, unlike all others, 
measures the resistance to abrasion rather than to 
compression. It consists of a pair of files hinged 
together at their ends. One file is placed hori- 
zontally and the other is free to swing in a vertical 
plane. If a roller of any material whose hardness is 
to be tested is placed between the two files, the upper 
file will descend until an angle of repose dependent 
upon the hardness of the specimen is reached.’ The 
smaller the angle, the greater the hardness. Mr. 
Heathcote’s is a thoroughly practical workshop 
paper. 

Professor Turner said the industry with which Mr. 
Heathcote was connected was a very important one, 
although it dealt with relatively small articles, and 
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it was necessary that the wearing surfaces should be 
hardened in a proper manner and with a uniform 
hardness. The subject of case-hardening was being 
put upon a more scientific basis, and there was every 
chance of more uniform results being obtained. 


The last paper taken was 
“THe PropuctTion oF STEEt Drrect FROM ORF,’ 
by Messrs. Ernest Humbert and Axel Hethey. 


The authors have come to the conclusion that with the aid 
of the modern electric furnace, and given satisfactory conditions, 
the economic manufacture of steel direct from ore is a practical 
possibility. The material produced will be superior to that 
manufactured by present methods, and will have properties of 
the greatest importance and value to the steel user. A special 
type of furnace will probably be developed, although the standard 
Héroult furnace is satisfactory for occasional charges. The 
charge should lie deep in the furnace to permit violent ebullition 
of the bath without overflowing. Anthracite electrodes will 
probably be found most satisfactory owing to their freedom 
from breakages. The best use for this process will be found in 
countries that possess readily available sources of water power 
together with deposits of pure rich ores. Charcoal, coke, or 
anthracite coal can be used as fuel. In countries where cheap 
power, produced from waste heat such as blast furnace gases, 
coke oven gases, &c., can be obtained, its most useful sphere 
will probably be found in making high-grade steels for springs, 
drills, and similar tools, shafts, and all grades requiring excep- 
tional toughness. 

Mr. E. G. Constantine pointed out that if nitrogen 
had a detrimental effect on the quality of steel used 
in boiler plate, and if by such a process as that 
described :n the paper nitrogen could be eliminated 
it was well worth the consideration of those who 
manufactured boiler plates, whether they could not 
introduce a system of the kind in their works. 

Mr. Otto Frick reminded the Conference that the 
process had been tested twelve years ago in a most 
exhaustive manner by Stassano, with the very best 
results technically, but it was practically certain that 
the process could not be economically worked. 

Mr. Harbord also expressed the opinion that if 
steel was to be made,direct, as it might possibly be 
made under exceptional circumstances, the Héroult 
furnace lent itself better to the process than any other 
furnace. He did not consider that steel would ever 
be made under commercial conditions direct in the 
electrical furnace from ore, except in special condi- 
tions where small quantities were wanted, and 
possibly in countries where they were developing 
slowly and where they wanted a small output to meet 
a local demand. In competition with modern blast 
furnaces and modern steel plants it was quite im- 
possible commercially to make steel direct in an 
electric furnace. 

The other papers on the agenda were taken as 
read. 

The Conference terminated with the usual votes of 
thanks. 











DOCKYARD NOTES. 


TuE shipbuilding firm of Augustin Normand, of Havre, 
has just received an order from the Ottoman Government 
to construct twelve torpedo-boat destroyers, six of which 
are to be built at once and the remainder in three years. 
The principal particulars of these vessels are to be :— 
Length between perpendiculars, 87.5m.; displacement, 
fully loaded, 1040 tons; oil fuel capacity, 200 tons ; 
speed during six hours’ trial, 32 knots. These vessels are 
each to be titted with Parsons turbines, of 22,000 horse- 
power, supplied with steam from four boilers having a 
total heating surface of 2400 square metres (say, 25,800 
square feet). The armament is to consist of five 100 mm. 
guns, and six torpedo tubes 533 mm. (say, 21in.) in dia- 
meter. The cost of each boat is about 4,000,000f. (say, 
£160,000). 








In the current Navy List no fewer than nineteen war- 
ships of various types are given as “to be sold.” The 
list. is as follows :—Hood, receiving ship, 14,150 tons, 
Portsmouth; Revenge (old), battleship, 14,150 tons, 
Motherbank; Britannia, late training ship for naval 
cadets, 6201 tons, Dartmouth; Colleen (old), coastguard 
cruiser, 416 tons, Devonport ; cruiser (late Lark}, sailing 
sloop, 1130 tons, Malta. Light cruisers: MMolus, 3600 
tons, Chatham; Cambrian and Flora, 4360 tons each, 
Devonport ; Perseus, 2135 tons, Chatham ; Promotheus, 
2135 tons, Devonport; Terpsichore, 3400 tons, Mother- 
bank. Destroyers: Foam, 340 tons, Devonport ; Handy, 
290 tons ; Janus, 320 tons, Hong-Kong ; Otter, 385 tons, 
Hong-Kong; Taku, 305 tons, Hong-Kong; Virago, 395 
tons, Hong-Kong ; Whiting, 360 tons, Hong-Kong; and 
Zebra, 340 tons, Sheerness. 





AccorDiInG to the Naval and Military Record, on the 
occasion of the fifth destroyer coaling at Malta on the 30th 
ult., the following quantities were received at the rates 
shown :— 


Tons. Average per hour. 
oc) a eh EE Oe ae epee | 
EE in kc ve oe ke | ae ot Ee Ne aa an, ee 
SII ax: sea? oe ae soe eet Wales Ler ea ome gece 
WII 6.6" ws? 4a. sem Sa. Ve? dy ee ose ee 
ESR erro me tee OR 
Grampus .. .. wi! tales, Sen. a ae 


The averages show considerable improvement, as the best 
average previous to this was that obtained by the Harpy 
on April 23rd, when she received 200 tons at the rate of 
126.3 tons per hour. A very few years ago 50 tons was 
a record. 


THE new German cruiser Karlsruhe has successfully 
completed her trials. On the six-hour full-power run with 
moderate forced draught her mean speed was 27.6 knots. 
The Rostock, of the same class, which has also been on her 
trials, attained a maximum speed of 29.21 knots. Both 
ships are fitted with Parsons turbmes and Schulz—Thorny- 
croft boilers. Their armour is a belt of about 44in., with 
deck and bunker protection. Their armament is twelve 
4.lin. and two 20in. torpedo tubes, submerged. Other 
vessels of this class are the Grandenz and Regensburg, 
the latter of which was launched a fortnight ago. Those 
still being built are the Ersatz Gefion, Ersatz Hela, Ersatz 
Gazelle, and Ersatz Niobe. 





Tue French submarine Nereide, of 800 tons, speed 20 
knots, was launched at Cherbourg on May 9th. She is 
fitted with two-stroke Diesel engines of the Schneider- 
Carels type, which develop 2400 horse-power. The 
motors have eight cylinders. Her dimensions are 239}ft. 
by 19?ft. by 15ft. She will have ten tubes or dischargers 
at various angles. A novelty is a movable conning tower, 
which is raised and lowered by hydraulic power. In 
theory this is excellent, but the question arises as te whether 
leaks may not occur when the boat has been doing con- 
siderable service at sea. Another boat of the class is 
the Gustave-Zédé. 


Tue Austro-Hungarian scout-cruiser Saida has started 
on her trials. She is an enlarged sister to the Admiral 
Spaun. Her displacement is 2500 tons and her speed is 
estimated to exceed 27 knots. Her armament is nine 
4in. 50-calibre guns and two 18in. tubes. The armour is 
a nickel steel belt amidships 2.3in. thick, reinforced by a 
lin. protective deck. 





Tue light cruisers Szigetvar, Aspern, and Zenta, 
which were launched in 1897-99 and have a displacement 
of 2350 tons, are, it is said, to be “‘ completely reconstructed 
with a view to increasing their speed. Instead of their 
triple-expansion engines and old Yarrow boilers, they are 
to be fitted with turbines and new Yarrow boilers for 
mixed firing, and it is hoped to bring their speed up to 
27 knots instead of 20 knots as formerly.” This, if suc- 
cessful, would constitute a record in reconstruction. We 
are inclined to fancy, however, that some humorist has 
been at work. 








AssOcIATION OF TEACHERS IN TECHNICAL InsTITUTIONS.— 
The Association of Teachers in Technical Institutions will hold its 
eighth annual conference at Liverpool during Whitsuntide, 
May 30th to June 3rd. The educational meetings will be held 
in the large hall of the Central Municipal Technical School. 
The open meetings begin on Monday, June Ist, at 10.30 > m., 
when the chairman of the Liverpool Education C ittee, 
Councillor J. W. Alsop, will welcome the conference to Liverpool, 
and the president, Mr, P. Abbott, will deliver his presidential 
address. During the conference papers will be read by Mr. W. 
Hewitt, the Director of Technical Education for Liverpool, 
Professor Haldane Gee, Mr. W. E. Harrison, Mr. Laurence Small, 
Mr. W. R. Bower, and others. Sectional meetings will be held 
on the afternoon of June 2nd, when papers of special interest to 
the various sections of technical education will be read. The 
annual dinner will be held at the Exchange Station Hotel on 
the evening of June Ist.» Visits to Port Sunlight and to Cammell, 
Laird and Co.’s works and a reception by the Lord Mayor at the 
Town Hall are amongst the items which have been arranged by 
the Conference Committee, and an exhibition of books and 
scientific apparatus will be held throughout the copference at 
the technazal school, 
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SPIRAL GEARS: A PARTICULAR INSTANCE 
IN A NEW SYSTEM OF GRAPHS. 
By MARK BARR. 

WueEN we have solved the difficult problem of 
efficiency and attrition in spiral gears there remains 
the troublesome task of stating the geometrical 
details. Probably the best contribution to the 
theory of efficiency is that of Mr. Lanchester, and we 
would do well to adopt his theory in designing our 
cutters. In THr ENGINEER it is unnecessary to 
emphasise the point that the word theory is here 
applied to the concrete and best actual thing made 
and working, and not to the hypothetical or unobtain- 
able thing. The word Practical has ceased to 
deserve the merit given to it by those horny-handed 
people who fill the world with wrecks. I would 
not modify my praise of Mr. Lanchester; his 
method is to consider absolutely all facts that may 
be related to a subject and to include them in what I 
hope he calls the theory of his splendid work. 

The simpler geometric problem of the drawing- 
office is that of finding an angle, within the range of 
best angles, which will suit the required ratio of 
revolutions consistent with strength, efficiency and 
economy. Fig. 1 is a diagram showing the peripheries 





SPIRAL GEAR DIAGRAM, No. I. 





of two spiral géars at right angles. We see that 


2“ P . cosa and we = sin a. 
T 


v 








diameter follower. 


d = 

w = teeth follower. 

D = diameter driver. 
W = teeth driver. 

p = ciredar pitch of teeth. 

5 = diametrical pitch of cutter. 


Pig. 1 
But as the diametrical pitch, 6 = * we have 


w 


= cos a and Ww = sina 
dé D 6 i 


Swamy Sc. 


so that twice the centres distance 
w WwW 
6 sin a 


3c = 


6 cos a 








(wherein the ratio of revolutions n = <): 

This is the fundamental relationship, and when we 
have chosen suitable numbers and have selected a 
cutter of a diametrical pitch that we may find in 
stock, we must see what angle is compatible with our 
| requirements. 

| There are various ways of manipulating the 
| equations, but whatever we do, there remains the 
| difficulty of matching two numbers which can only 
be found in two different columns of a trigonometrical 








table. One simple form is 
aa =nseca + cosecaii. . (1) 


Graphic methods have been employed in problems 
of this kind ; but even those of d’Ocagne and Hering 
do not go beyond combined quadrants. That is to 
say, there are methods of putting several systems of 
Cartesian quadrants back to back so that one may 
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SPIRAL GEAR DIAGRAM, No. II. 
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read across from one set of variables to another. But ;on. Thus we may write— to ux! we plot the latter equation for as many values 
this has been only possible with graphs that have 2ce6 = uw = W(n seca + cosec a), of n as we choose, thus giving the complete system 
iain hace a geben case - = al and begin by plotting graphs between scalar co- m 
gears ater complexity— : . : - i 
this method fails to give solutions that are free from | oe ee eee 
trial and error. Therefore one might as well use | : | 
equation (1) and try for a solution in the usual . 
way. 
The graphs shown, in reduced scale, in Diagrams I. (3) 
and IT. are drawn by a method I devised in June, 1902, | , Pig. 3 
for problems in which any number of variables may | ‘Ths eat 
appear and where any one variable may be unknown. fu’ 
As far as I know it is an original method. I hope to_ & 
make up a book showing varied examples of its | —_ _ of graphs as shown in Diagrams I.and II. The values 
application and to give an extended theory of the | Now, as of » and ,! were temporary devices and so do not 


method as applied to intricate processes. 

The case of spiral gears illustrates the use of | 
the new system, but there are supplementary rela- 
tions in the complete theory—such as quadrants 
containing what I call “refraction graphs”? and 
“conversion graphs ’—which cannot be treated in 
detail here. 

The » System: of Graphs.—Take equation (1). 
Obviously, it is impossible to deal with this in a single 
system of co-ordinates. But by the » method we 
may take one pair of variables at a time, provided 
we deal with them as partials and introduce an 
axis, the values of which will cancel out as we go 





appear. 
The figures shown illustrate the method, but for 


extended use other graphs should be drawn with 
| different ranges. Of course, this case is simplicity 
| itself ; but in problems involving logarithmic trigono- 
| metrical relations or differential relations the useful- 
: : s | ness of the » system is more striking. Any number 
Drawing the new scalar axis » at right angles to u,| of , axes may be employed, and on occasions it is 
we plot graphs between + and , for as many values possible to introduce special operator quadrants in 
of W as required, So far, this gives Fig. 3. which single curves appear for the purpose of convert- 
We have also the relation | ing certain functions. 

wi = nsec a + cosec a, | While we are on the subject of spiral gears it is 
and now drawing a scalar axis for a at right angles | interesting to observe a curious fact brought out by 


be W (n see a + cosec a), 
and assuming a new axis yu! so that 
ui = n sec a + Cosec a 


we have 
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the opposition was 
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differentiating the expression for c (the centres’ 
distance) in regard to a (the tooth angle) and 
equating to zero. 

de nW Ww 


—_tana sec a — — cota cosec a, 
da 6 6 


so that for minimum centres’ distance 


cota = Vn. 

From this amusing relation we can find whether 
a chosen centres’ distance is possible or not. The 
loci of minimum centres’ distances are shown by a 
dotted line in Diagram No. 1. 

Case II.: Shafts at any Angle.—It is only necessary 
to write down the equations for this case and to give 
the simple « operations required for the graphs. 

2c 5 = W (cosec a + n cosee §), 
where 
a = angle between tooth and plane of follower, 
8 = angle between tooth and plane of driver, 
and other symbols are as above, we have :— 
Quadrant I.: 


Axes ¢ and yp. Plot 2c5= yu. Various 6 values. 
Quadrant IT.: 
Axes » and x’. Plot »’ = = Various W values. 
Quadrant II1.: 
Axes »’ and 2”. Plot 2” = yu’ — cosec qg. Various 


a values. 
Quadrant IV.: 
Axes 2” and n. 
values. 

This gives a fcur-quadrant » graph in which the 
first axis reads centres’ distances, first quadrant reads 
diametrical pitches, second 
quadrant number of teeth, 


Plot »” = m cosee g. Various 8 


> 
7, 











| 
third quadrant tooth angle (8) | a _| 
of first wheel, fourth WE cxewecsae 
quadrant tooth angle of tes 
second wheel, and in which 
the last axis reads the Pn 
Fig. 4 


ratio of revolutions. 
Obviously, by taking intersections any variable may 
be treated as unknown and found. 








RAILWAYS IN CHINA. 
(By our Special Commissioner.) 
No. III.* 
SHANGHAI-NANKING RAILWAY. 

Tuts line is particularly interesting as being the key 
to the Yangtze Valley system, or rather what of the 
system is constructed and under construction. It is 
well known that the Yangtze Valley is the supposed 
sphere of British influence, but various complications 
arose at different times, and what with the pressing 
of claims firmly by other Governments and a charac- 
teristic yieldingness on the part of the British Govern- 
ment, it may be said that the Shanghai-Nanking 
Railway is the only complete line left to represent 
purely British interests in the matter of railways. 
It is run on British capital and made by British 
engineers. It is not in the scope of this article to go 
into the various questions which arose and the resul- 
tant minimising of British operations. They are 
clearly set forth by Mr. Kent in his book * Railway 
Enterprise in China,” and they have been the subject 
of many questions in the House of Commons. That 
British interests have fared badly and that British 
official weakness was the main cause are points 
generally conceded. 

The main line from Shanghai to Nanking is 193 
miles long, and the Woosung branch 10 miles, which 
makes the total of 203 miles. 

The story of the Woosung line is romantic. As 
far back as 1865 a scheme was formulated for the 
building of a railway from Shanghai to Woosung. 
Shanghai is on the Huangpu River, while Woosung 
is at the junction of that river with the Yangtze. The 
object of establishing railway communication between 
the town of Shanghai and the anchorage of Woosung 
was ostensibly to provide an object lesson in railways 
for the education of the Chinese. This scheme met 
with such opposition that it fell through. It was next 
proposed by Messrs. Jardine, Matheson and Co. to 
go quietly to work ‘making a road” between 
Shanghai and Woosung, and the consent of the 
Chinese Government was obtained for the purpose. 
The Woosung Road Company was formed, and it 
sct about buying up land, but this was so costly that 
the total capital of the company was nigh exhausted 
in the process. In 1875 Mr. Rapier, of Ransomes 
and Rapier, suggested the laying of a narrow-gauge 
(30in.) line and working it with small engines, and 
ultimately this suggestion was adopted. Rails of 
only 26 lb. per yard were laid on the “ road,’ and 
the scheme carried to completion by Mr. John Dixon 
as contractor, Mr. G. J. Morrison being the resident 
engineer. The work was commenced early in 1876, 
and official protests were soon made on the ground 
that only a road was authorised and a railway was 
being built. The engine was stopped, but the laying 
of the line was proceeded with. 

With that vacillation characteristic of the Chinese; 

withdrawn and_ re-imposed 


a distance of about five miles. 


assured and opposition withdrawn finally, when a 
Chinaman was knocked down and killed by the 
engine. Riots ensued, and the line was closed on the 
advice of H.M. Minister, Sir Thomas Wade. 


taking over the “road” at cost price. Pending 
payment the line was reopened in December of 1876. 
In October of 1877, when the final payment was made, 
all traffic was stopped. Shortly after this the rails 
were taken up and, together with the carriages and 
engines, were shipped to the Island of Formosa 
to be dumped into the sea there, and a temple to the 
Queen of Heaven was erected on the site of the 
Shanghai station. 

This line was rebuilt by Chinese with Chinese capital 
and opened for traffic in 1898, and was ultimately, 
by arrangement with the concessionaires of the 


that concern at a valuation of £125,000. It is satis- 
factory to know that Mr. Morrison, the engineer of 
the Woosung “ Road,”’ lived to take a leading part 
in the drafting of a new and enlarged scheme. He died 
in 1905, and the first locomotive on the Shanghai- 
Nanking Railway was named Gabriel James Morrison. 
This was the first railway in China. 

The Woosung branch is of the nature of an exten- 


sung and shipped there, and, conversely, it is expected 
that a good trade will be done by ocean-going steamers 
discharging direct into trucks at Woosung. With 
this object in view extensive sidings have been built 
and wharves and sheds erected close on the riverside. 
If this idea is developed the Woosung line should be 
the most profitable portion of the Shanghai-Nanking 
Railway. 

The agreement for the construction of the main line 





sion, for up-country export traffic will, when arrange- | 


several times, and at length, on June 30th, 1876, Nanking Railway was £3,250,000, of which £2,900 009 
the line was officially opened as far as Kangwan, | has been issued. 

The remainder of the | 
line was meanwhile being laid, and success seemed | chief, and the survey was completed in 1904. 


Negotiations ended in the Chinese Government | 


Shanghai-Nanking Railway, taken over as part of | 


ments are finally completed, be taken direct to Woo- | together. 


Mr. A. H. Collinson was appointed  engineer-jn. 
There 
was considerable delay in the acquisition of the land, 
and the first sod was not cut till April 25th, 1905, 
The standard gauge (4ft. 8Jin.) was, of course, 
adopted. 

The railway was opened in the following sections ;— 
Shanghai to Nanziang, on November 20th, 1905; 
Shanghai to Wusih, on July 16th, 1906; Shanghai to 
Changchow, on May 15th, 1907; Shanghai to 
Chinkiang, on October 15th, 1907; Shanghai to 
Nanking, on March 28th, 1908. 

The country is for the most part flat, and the line 
runs between a branch of the Grand Canal and the 
Yangtze River, practically alongside one or other of 
them for the whole distance, and every foot of the 
land, except where graves prevent it, is closely 
cultivated. There are several important cities iicar 
the railway, and villages every mile or less. 

In the matter of alignment the longest, straicht 
lengths possible were aimed at, but this was often 
frustrated by the existence of graves too important 
to be moved. It is no uncommon thing to come on a 
kink in the line, for which the only reason is the 
avoidance of some ancestral tomb. It is impossible 
to convey any proper idea of the number of graves 
along this line. It is well within the mark to say that 
one-tenth of all this rich valley is taken up by them, 
And they are put about promiscuously, not grouped 
Every family has its own patch, and in 
that patch there are places more ‘distinguished than 
others. In a former paper I made a remark to the 
effect that the country seemed to be devoted to the 
dead more than the living, but here it is a dead man’s 
country with the living trying to grow a bit of rice 
where the dead will let him. This is the only scenery, 
and it is tiresome enough. 

It was expected that this line would join up with 
the Kiangsu line by way of Kashing, for this was part 

of the Yangtze Valley 
scheme; therefore a double 
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line formation is made as 
far as Soochow (54 miles), 
This object, however, 
2 is not now likely to be 
realised. 

The ruling gradient is | 
in 200, and the proportion 
of this to the whole line is 
only:2.9 per cent. The 
sharpest curve is 3 deg., and 
the ratio of curve to the 
main line is 9.75 per cent. 
There are 303 bridges 
spanning a total waterway 
of 5857ft., and 405 culverts 
for irrigation purposes 
with a total area of 1992 
square feet. The majority 
of the bridges are of 
coursed granite set in 
cement on cement concrete 
foundations, or of cement 
concrete throughout. The 
weight of steel bridge work 
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Limited. An agreement of this kind is usually pre- 
ceded by the acquisition of certain rights. In itself 
it is simply an undertaking on the part of the con- 
tracting company to raise a certain sum of money 
by the issue of bonds to be endorsed by the Chinese 
uovernmept. In this respect the company is merely 
an underwriting institution, and for performing this 
service receives certain commissions and other con- 
siderations, The commission on the issue of the 
bonds is an uncertain quantity in some cases, depen- 
dent on the state of the money market at the time. In 
other cases it is fixed by the agreement. 

In consideration of raising the loan the right is 
formally granted to construct and equip the line, 
and a sum, usually amounting to about 5 per cent. of 
the cost, is allowed for this work. The company or 
syndicate becomes trustee for the bondholders, and 
in some cases until the whole loan is repaid has a lien 
as mortgagee in possession on the undertaking with 
the additional security of the guarantee of the 
Chinese Government as endorsed on the bonds. In 
other cases the bonds are secured by the appropriation 
of certain Government revenues. 

The company or syndicate has the nomination of 
the engineer-in-chief, who is thereupon engaged by 
the representatives of the Chinese Government. It 
cannot be too clearly understood that the undertaking 
is that of the Chinese Government, that the railway is 
a Government concern, and that all the officials, 
including the engineer-in-chief, are servants of 
the Chinese Government. 

These conditions, with certain modifications, apply 
to all Chinese Governmert railways, and I have 
thought well to mention them here in order that some 
idea of the general situation may be gained. 











* No. IL. appeared May 8th. 


| 
| 





COOLIES’ INSTRUCTION DIAGRAM 


was entered into in July, 1903, between the Chinese ; tember, 1904, to £11 10s. per ton in January, 1 


Government and the British and Chinese Corporation, | , 
| sleepers ave of Jarrah wood Sft. by lin. by 5in.. 


| tricity, and have Westinghouse brakes. 
| the wagons are of German manufacture. 


The amount of loan stipulated for with the British | of course. : 
and Chinese Corporation, Limited, for the Shanghai- ' been the trouble, as the interest offered was sufficient 


erected was 18385 tons, 
It all came from England, 
and the price varied 
from £9 6s. 6d. in Sep- 
907. 
The rails are 85lb. flat foot British section. The 
spaced 14 to a 36ft. rail. The line js well ballasted 
throughout. There is one tunnel 1320ft. long built 
for a double line 28ft. 3in. wide at spring of arch and 
27ft. 3in. at rail level, the height being 21ft. 3in. from 
rail to soffit. Distant and home signals are erected 
at all stations, and are controlled by levers froin a 
locking frame in the station buildings. The inter- 
locking system is complete. The carriages are all of 
British make, and are fitted with the usual con- 
veniences. They are roomy and lighted by~ elec- 
Some of 
All the 
locomotives, except one, are of British make. 

This line is greatly in need of more rolling stock. 
During my visit there was only one locomotive in the 
sheds, and that was under repatr, and the wagon and 
carriage repair shops and sidings were entirely empty. 
Every available truck is kept running continually, 
and Mr. E. J. Dunstan, the locomotive superintendent, 
has an anxious and busy time. I.was informed that 
orders have been made out for months for locomotives 
and carriages and wagons of something like £100,000 
value, but ro responsible firm would accept them 
because payment could only be made by instalments 
spread over a number of years, bearing interest of 
course. This is much to be regretted, as the line has 
just arrived at that critical position when a matter of 
this kind means success or failure. Incidentally this 
condition of things is indicative of the want of con- 
fidence felt by financiers and manufacturers in the 
Chinese Government. It seems almost incredible 
that an order of this kind should go begging and le 
returned unfilled. Any reliable maker might have had 
it when I was there at his own prices, within reason 
The terms of payment could not have 
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THE SHANGHAI-NANKING RAILWAY 
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SLEEPING CAR UNDER CONSTRUCTION AT WOOSUNG EXPRESS CORRIDOR TRAIN 
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to carry any account. The real trouble is that the 
credit of the Chinese Government has entirely vanished 
and the methods of those in high authority do not 
commend themselves to the commercial world. These 
things would be sufficient in themselves, but besides 
there is the general fear that political troubles are 
far from ended, and that the revolution is but the 
beginning of a long series of upheavals. The world is 
no believer in the permanent good éffects of easy 
revolutions, and the money market is the best indi- 
cator of the world’s unspoken dictum on men and 
nations. 

To return to our own more immediate matters, 
this line is thoroughly well built and equipped. It is 
managed by men of the highest ability, devoted to 
their work and determined to make it a success. 

Mr. M. Y. Chung, the managing director at 
Shanghai, impressed me as a man of much ability and 
of the highest integrity. 

Mr. A. W. U. Pope, C.I.E., the general manager, 
has great experience and unlimited energy, which he 
devotes unstintingly to his work, and I have met few 
men so respected by his subordinates, both Chinese 
and foreigners. Mr. A. C. Clear, the resident engineer, 
has a thorough grasp of his duties, and Mr. Dunstan 
is an ideal locomotive superintendent. Everything 
that makes for success in a railway and its staff is 
present, and it is much to be regretted that now that 
traffic has been secured there is not sufficient rolling 
stock to cope with it. 

The cost of construction of this line has been the 
subject of much adverse criticism. Some have put 
it as high as £15,000 per mile, but this seems unfair, 
as it would represent more than the whole face value 
of the sum raised. After going carefully into many 
figures and making due allowances for charges in 
connection with the service of the loan, it would 
appear that, including cost of land, the price now 
works out at about £11,250 per mile. At the date of 
opening it was considerably less. But even those who 
affect to be most indignant about the excessive 
cost, and hold it up as an example of British extra- 
vagance, allow that this is the best built and best 
equipped line in China. Besides, when the time comes 
for doubling the track it will be found that the expense 
of so doing will be comparatively small, owing to the 
forethought and provisional measures taken with this 
end in view. 

Here, as in the case of the Kowloon-Canton line, 
there is severe competition by water. This traffic 
is so great that boat trains go several times a day—that 
is, a “launch” tows six or eight boats laden with 
passengers and goods. Personally my sympathies 
are with the boatmen, for it seems unkind that a 
Government should enter into competition with its 
subjects in such a matter. But, for good or ill, the 
line is built, and if possible it must be made to pay ; 
this at least is the view taken by the general manager 
and his staff. 

The boat fare for coolies between Shanghai and 
Soochow is 50 cents, or 1s. in English money, and the 
distance is 54 miles by rail. Besides being carried for 
this small sum, the coolies received two free meals. 
An attempt to meet this competition was made in 
1907, when the rate of third-class fares was lowered to 
1 cent per mile (equal to about }d.). At the same 
time there was a reduction made in the second and 
first-class fares, making them equivalent to about 
id. and 14d. per mile. The result was a large increase 
of third-class passenger traffic, and at the same time 
a substantial increase in the earnings from this source. 
In the general manager’s report for 1911 the following 
passage occurs. ‘“‘ The passenger traffic per mile 
open is double that of all the other railways in the 
East. The average figure for all the railways of 
India is 11,000 per mile, and on this railway it is 
22,000."" It may be said that this is a most excep- 
tional and satisfactory result, and as the revenue 
from this source increased at the same time by 
177,796 dols., and the train mile receipts by 26 per 
cent., the policy of low third-class fares seems amply 
justified. 

In the matter of goods traffic the result is so far 
disappointing, and the total earning under this head 
is less than 11 per cent. of the whole. This is owing 
to trouble about the Likin tax—a tax imposed 
on goods in transit. The collection of likin is made 
by provincial officials who have wide discretionary 
powers. As it is calculated on the weight of goods, 
there is no escape for those carried by rail, owing to 
the correct weight being entered on the waybill, 
whereas goods carried by boats are not weighed and 
are the subject of crude calculation in this respect, 
and of consequent bargaining to the benefit of the 
owners, and also to the enriching of the collectors. 
There is, in short, no chance of likin ‘‘ squeeze ”’ on 
the railways. There is a strong movement against 
this system at present, and the result is expected to 
be the benefit of the railways. 


The net result of 1911 was that the working 
expenses were 66.20 of the gross earnings, and that 
the net earnings were equal to 2.46 per cent. of the 
actual capital invested. The general charges are 
excessively high—-the upkeep of two entirely separate 
departments (Chinese and British) where one would 
do as well, together with commissions in England 
and commissions in China, &c., account for a margin 
which would go far to putting this line in a position 
to show returns sufficient to pay its full interest of 
5 per cent, on the capital employed, 





Even with these drawbacks, 1912 will show again 
an improvement on 1911, and should the likin tax 
collection be adjusted to operate fairly 1915 should see 
the Shanghai-Nanking Railway independent of 
further Government support. 

Mr. Pope has as his chief assistant Mr. Cooper, 
who was for eight years on the Indian State Railways. 
Mr. Middleton, chief accountant, is also from the 
Indian Railways. 

Since writing the above I have seen the returns 
for 1912. There is an appreciable increase of net 
revenue as compared with 1911. 
represents a sum equal to 3} per cent. of the face 
value of the loan raised to build the railway. The 
ratio of working expenses to gross earnings has been 
reduced to 64.70 per cent. 

The following table shows the progress made with 
reference to payment of interest on the capital 
embarked on the undertaking, viz., £2,900,000. 


Total of interest 


charges to be made _ _ Net earn- Annual loss to 

Year. up.(This varies on ings made Chinese 

accountof Exchange.) by railway. Government. 

Dols. Dols. Dols. 

1908 1,692,333 517,815 1,174,518 
1909 1,662,635 581,567 1,081,068 
1910 1,564,850 - 627,671 oe 937,179 
1911 1,548,056 .. 760,886 .. 787,170 
1912 1,386,909 . 971,149 (a) 415,760 (b) 


(a) This would have been 200,000 dols. better if the rolling 
stock asked for eighteen months ago had been supplied. 

(b) This would have been 200,000 dols. less for the same reason. 

I enclose some photographs, and also some 
interesting prints showing the mode adopted in China 
of conveying rules of working to coolies by a new set 
of hieroglyphics. 

Mr. Dunston has given me the following particulars 
of some of his locomotives :— 


A Class, 4-6-2 Goods Tank. 


Cylinder .. 18in. diameter 


26in. stroke 

Heating surface 

i ere 1467.39 sq. ft. 

Fire-box 162.61 sq. ft. 

Total 1630.00 sq. ft. 
Fire-grate area Sereereee se 
Tractive force taking 75 per cent. of 

boiler pressure errr =e 

Weights in working order— 

EE OS eae 15.4 tons 
Leading wheels . . 15.7 tons 
Driving wheels .. 16.35 tons 
Trailing wheels .. 15.75 tons 
Radial wheels 11.15 tons 


1} tons of coal 


Bunker and tank capacit; 
1120 gals. of water 


B Class, 4—6—0 (foods Locomotive and Tender. 


Cylinder .. 18in. diameter 
26in. stroke 
Heating surface- 
OR 65 Sue 1467 . 39 sq. ft. 
Fire-box 162.01 sq. ft. 
Total 1630.00 sq. ft. 
Fire-grate area .. .. .. .. -- 2828q. ft. 
Tractive force taking 75 per cent. cf 
boiler pressure at, eat ee tag 
Weights in working order 
EN ak as. kas oh oe one ee Oe 
eae wees. oS. ue ls ee) SI 
ety. asireee at ea errs 
Zeammng wheels... .. ©... «sss 16595 
Tender 42.25 


7 tons of coal 


Tender capacity 
3500 gals. of water 


C Class, 4-4-0 Passenger Locomotive and Tender. 
Cylinder .. 18in. diameter 
26in. stroke 
Heating surface— 


Tubes .. 1467.39 sq. ft. 
Fire-box 162.61 sq. ft. 
Total 1630.00 sq. ft. 
Vire-gratearea .. .. .. .. .. 28sq. ft. 
Tractive force taking 75 per cent. of 
P boiler pressure 6. 40 ee > 3e ee ae 
Weights in working order— 
a Ee Ss ae 19.55 tons 
Driving wheels .. 18.95 ,, 
Trailing wheels .. ee. ss 
Tender | Be Tee 


7 tons of coal 


Tender capacity 
3500 gals. of water 


D Class, 4-2-2 Passenger Locomotive and Tender. 

Cylinder .. a a ae ee 18in. diameter 
26in. stroke 

Heating surface— 


Tubes... .. 1467.39 sq. ft. 
Fire-box 162.61 sq. ft. 
Total 1630.00 sq. ft. 
Wise-grate eres ... .. .. -. .. SB ey. ft. 
Tractive force taking 75 per cent. of 
boiler pressure wwe tt. hl, 
Weights in working order— 
RI ee ar 19.9 tons 
Driving wheels .. | 
Trailing wheels .. 17.36 ., 
Tender 42.65 ,, 
Tender capacity 7 tons of coal 
3500 gals. of water 
0-6-0 Bagnall Engine. 
Cylinder .. 15in, diameter 
20in. stroke 
Heating surface— 

MO see Fe 653.5 sq. ft. 
Fire-box 68.25 sq. ft. 
Total .. 721.75 sq. ft. 

Fire-gratearea .. .. ©. .. .. 148g. ft. 
Tractive force taking 75 per cent. cf 
boiler pressure”; 12,558 Ib. 


Weights in working order— 
Leading wheels .. .. .. 
Driving wheels .. 
Trailing wheels .. 


Bunker and tank capacity 


10 tons 18 ewt. 1 qr. 

10 tons 18 cwt. 1 qr. 

10 tons 13 ewt. 2 qr. 
1} tons of coal 
780 gals, of water 


This item now 





2-4-2 American Engine. 


Cylinder .. 16}in. diameter 
; 23$in. stroke 
Weights in working order 
Front truck wheels .. 12.19 tons 
Driving wheels .. | a 
Trailing wheels . . iS, 
Rear truck wheels os SSP 
Bunker and tank capacity .. 2 tons of coal 


1000 gals. of water 

Reproductions of some photographs of rolling stock 

and pictures taken on the line, are given on page 565, 

and one of the diagrams Of the kind that is circulated 

amongst the coolies to instruct them in their duties 
is reproduced on page 564. 








SMOKE AND NOXIOUS VAPOURS. 


Tue Departmental Committee appointed by the !’regj. 
dent of the Local Government Board “* to consid«r the 
present state of the law with regard to the pollution of 
air by smoke and other noxious vapours, and its adivinis. 
tration, and to advise what steps are desirable and prac. 
ticable with a view to diminishing the evils still arising 
from such pollution,” met for the first time on Tu sday 
last, when it decided that its meeting should be op n t» 
the public. [t again met on Wednesday and Thursda,, 
and then adjourned till June 10th and 11th. 

The Committee consists of the Right Hon. Russell 
Rea (chairman) ; Mr. H. Brevitt, Town Clerk of 
Wolverhampton; Professor J. B. Cohen, Professir of 
Chemistry at Leeds University; Colonel H. Hughes; 
Mr. J. F. MacCabe, Inspector under the Local Governinent 
Board for Ireland ; Lord Newton ; Captain H. R. Sankey ; 
Mr. B. Duncomb Sells, general manager of the Machinery 
Users Association; Mr. P. C. Simmons, member o/ the 
London County Council; Mr. E. D. Simon, of Manchester ; 
Bailie W. B. Smith, member of the Glasgow Corporation ; 
Mr. H. O. Stutchbury, Principal Clerk of the Local Govern. 
ment Board; Mr. Christopher Turnor; and Sir Aston 
Webb ; with Mr. E. A. Faunch, of the Local Government 
Board, as Secretary. 








INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Tue following programme has been issued for the nineteenth 
annual convention, to be held at Birmingham, June 15th to 
20th :— 

Tuesday, June 16th.—10 a.m.: Opening of the Convention at 
the Large Theatre, Midland Institute ; official welcome by the 
Right Hon. the Lord Mayor, Lieut.-Colonel Ernest Martineau 
Paper on “‘ The C ical Devel t of Electrical Supply 
in Towns of Moderate Size,”” by Mr. W. A. Vignoles. 2.30 p.m.: 
Conveyances leave the Grand Hotel for visits to the works of 
the General Electric Company, Limited, at Witton. The party 
will afterwards proceed to the works of Belliss and Morcom, 
Limited, Birmingham. The Corporation electric generating 
station, Summer-lane, will also be ‘open for inspection. 7 p.m.: 
Annual dinner at the Grand Hotel. 

Wednesday, June 17th.—9.15 a.m.: Special train leaves New- 
street Station, Birmingham. 10 a.m.: Meeting at St. Mary's 
Hall, Coventry. Paper on ‘‘ The Design and Operation of Modern 
Boiler-house Plant,” by Mr. 8. E. Fedden. 2.30 p.m.: Visits 
to Coventry Corporation electricity works and the Daimler 
Company's works. The following works will also be open for 
inspection :—Coventry Ordnance, Triumph Motor Cycle Works, 
Coventry Chain Company, B.T.H. Company’s meter works ; 
the British Thomson-Houston Company and Messrs. Willans 
and Robinson, Rugby, will convey any members who desire 
to see their works to Rugby and back to Coventry during the 





afternoon. 8.30 p.m.: Reception and dance by invitation of the 
Lord Mayor and cane Mayoress at the Council House, Birming- 
ham. 


Thursday, June 18th.—9 a.m.: Motor vehicles leave the Grand 
Hotel, Birmingham, for Stratford-upon-Avon. 10.30 a.m.: 
Meeting at the Memorial Lecture Room, Waterside, Stratford- 
upon-Avon. Paper on ‘‘ The Standardisation of Tariffs,” by 
Mr. J. Horace Bowden. 2.30 p.m.: Motor vehicles leave Bridge- 
street for Warwick, where a stop will be made to inspect the 
Castle and grounds. 5 p.m.: Motor vehicles leave the Castle 
for Birmingham vid Kenilworth, where the party will be able 
to see the ruins as they drive t. 8.30 p.m.: Conveyances 
leave the Grand, Midland and Queen’s Hotels for an open-air 
féte and concert, in the grounds of the Botanical Gardens, 
Edgbaston, by the invitation of the Birmingham Entertainments 
Committee. 

Friday, June 19th.—9.30 a.m.: Council meeting at the office 
of the Secretary of the Midland Institute. 10 a.m.: Annual 
general meeting at the Large Theatre of the Midland Institute. 
2.30 p.m.: Visit to the Corporation electric generating station, 
Summer-lane. 8 p.m.: Cinderella dance at the Grand Hotel, 
by invitation of the Birmingham Entertainments Committee. 

Saturday, June 20th.—8.40 a.m. Train leaves New-street 
Station, due at Worcester (Shrubhill) at 9.40 a.m. 10 a.m.: 
Assemble at Guildhall. Alternative visits to the Royal Porcelain 
Works, the Cathedral, and the Commandery. 11.30 a.m.: 
Motor vehicles leave Edgar-street for a visit to the water power 
station, at Powick, to inspect the low-pressure turbine ; after- 
wards the party will proceed by motor vehicles for a drive 
round the 5 or Hills. 3.48 p.m.: Train leaves Shrubhill 
Station. 








MANCHESTER ASSOCIATION OF ENGINEERS.—A party of over 
a hundred members of this Society, with the President, Mr. 
E. G. Hiller, paid a visit of inspection on Thursday, the 14th inst., 
to the works of Rolls-Royce, Limited, at Derby. Split up into 

rties of ten, the members were conducted around the works 
os representatives of the firm under the guidance of the works 
manager, Mr. Wormald. As the works now cover some 19 acres 
of ground, finding employment for a staff of 200 and 1600 work- 
people, who turn out over 700 chassis per year, it will be gathered 
that the 2} hours allowed for inspection purposes were very 
fully occupied, and that the visit was greatly appreciated by 
those present. Many would gladly have made their visit much 
more lengthy in duration. The members were conducted throug) 
the foundry for brass and aluminium, and had an opportunity 
of witnessing the casting of gear boxes and crank cases in alumi- 
nium. Then the pattern-shop, spring-making department, 
stores, fitting, machine and erecting and testing departments 
were all inspected. Particular interest was taken in the gev'- 
cutting and grinding departments, which are equipped with «!! 
the latest machines for producing the supreme finish of the 
= for which this firm’s cars are held in such high repute. 

he drawing and cial offices afforded the members 4 
chance of obtaining an insight into the splendid organisati:! 
which is a conspicuous feature of the works, while sever! 
members availed themselves of the chance of a seat on cu! 
which were being put through their early trials on the firm's 
own testing tonak. At tea, which was served at the Midland 
Hotel after the visit, a vote of thanks to Rolls-Royce, Limite, 
for their kindness in allowing the visit was passed. 
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RAILWAY MATTERS. 


Tue provision of speed recorders to American loco- 
motives has not as yet been adopted universally, but the 
Baltimore and Ohio Railroad has equipped most of its 
vines for fast running with them. 
urine the three months ended September 30th last 
there were, according to the Inter-State Commerce 
Commission’s Accident Bulletin, 211 passengers killed 
and 4011 injured in train accidents in the United States. 
Taere were 173 collisions and 223 derailments, in which 
passenger trains were concerned, Defective equipment 
and defective roadway accounted for 67.6 per cent. of 
the derailments. - 

Lx view of the antagonistic attitude of the tribesmen in 
Western Persia, the Government has granted to the 
British syndicate for the construction of the railway from 
Mohammerah to Khoramabad an extension of its con- 
cession for eighteen months from the time when the state 
of the country permits of the resumption of the survey. 
The Persian Government has also intimated its willingness 
to negotiate with the syndicate for the actual construction 
of the first half of the line from Mohammereh to Dizful, 
to which point the survey has becn completed. 


Tur Board of Trade has recently confirmed the 
undermentioned order made by the Light Railway Com- 
missioners :—North Staffordshire Railway (Trentham, 
Newcastle-under-Lyme and Silverdale Light Railways) 
Order, 1914, authorising the construction of light railways 
in the county of Stafford, from Trentham to Newcastle- 
under-Lyme and Silverdale, with the reconstruction and 
working of certain branch railways of the North Stafford- 
shire Railway Company as light railways under the Light 
Railways Acts, 1896 and 1912, and for other purposes. 





en 


(:REAT improvements have been effected in escalators 
since they were first introduced. One beneficial change 
lies in making them reversible, so that should an ascending 
escalator fail, the descending one can be reversed and 
used for taking passengers up. Passengers going down 
would then walk down by the one ordinarily used for 
ascending, as it would then be stationary and like ordinary 
stairs. The latest improvement is the provision of stops 
to hold the escalators in case of a failure. Switches are 
also provided for the attendants to press and stop the 
machinery in case of emergency. 

In the course of a discussion in the Dover Council on 
te rates to be charged by the Electricity Department to 
the Tramways Department for current used by the tram- 
ways, it was stated, according to Electrical Engineering, 
that the use of meters on the cars had led to such economy 
in current consumption that the total amount was reduced 
below the figure at which a reduced charge per unit was 
made, and therefore energy was charged for at 2}d. per 
unit, instead of 24d. which had been the charge during 
previous years, when. without meters, the consumption 
was greater. A motion to charge at the 2}d. rate was 
defeated. 

Amoneost the many proposals in connection with Russian 
railways, the new inter-terminal line at St. Petersburg 
is of particular interest. This line will form a circular 
railway connecting up the various lines entering the city, 
and, besides being available for carriage of merchandise 
and passengers from one system to another, will serve 
the new port as well as a number of factories in the 
St. Petersburg suburbs and thus facilitate transport. 
It should also attract a heavy local passenger traffic. 
The line will be about 63 miles in length. No decision 
has yet been come to with regard to the equipment of 
this line, but there is some talk of its being worked elec- 
trically from the first, as it will eventually, owing to 
traffic considerations, have to be made an electric railway. 
The chief impediment to electric working is the complica- 
tion at its junctions with the other railway systems. 


On September 8th last a passenger train was derailed, 
and a passenger killed, at Donemana, on the County Donegal 
section of the Midland Railway, Northern Counties Com- 
mittee. Owing to the driver having been sentenced to 
four months’ imprisonment and having appealed, Major 
Pringle’s report has only just been issued. The report is 
a long one, and most uninteresting, but the purport of 
it was that the driver was the worse for drink, and evidently 
thought he was a station further on his journey than he 
was. Instead of having 3} miles to go up a rising gradient. 
he had but two miles on a falling gradient. He travelled 
at a high rate of speed, and in passing through the facing 
points of the loop at Donemana the whole train was 
derailed, the engine and first two carriages being over- 
turned. The day was Sunday, and the driver, fireman 
and guard, who belonged to Strabane, had to remain in 
Londonderry from 9.45 a.m. to 8.45 p.m. doing nothing, 
pcs of affairs which Major Pringle considers should be 
altered, 


Accorpine to the Railway Gazette, one of the leading 
American railways recently sent a train over an extensive 
part of its system for the special purpose of collecting 
together all the scrap material and odds and ends of every 
kind which could possibly be got together, the train being 
accompanied by a divisional superintendent and his entire 
staff. In addition to the collection of scrap, the party 
was organised so that each officer made a close inspection 
of all work under his supervision at each station, and all 
bridges and buildings were inspected, accounts were 
examined, and, generally speaking, inspection on a large 
scale carried out. The quantity of scrap and obsolete 
material gathered on the trip amounted to 147 wagon 
loads, valued at £8366 13s., the cost for labour, expenses 
of the train, including meals, amounted to £452 10s. 7d., 
leaving a net gain of £7913 18s. In addition, surplus 
tools, valued at £574 19s., were transferred from sections 
were they were not needed to other sections. As an illus- 
tration of the conditions encountered, twelve bottles 
of ink were found at one small station where one bottle 
is sufficient for nearly a year, whilst at another point 
fifty non-insulated bridle rods were found at a station on 
territory which was track-circuited throughout. Useless 
there, they were serviceable elsewhere. Apart from the 
savings in scrap recovered, this trip was considered a 
success because of the opportunity it further afforded for 
the officers of each department to come into contact with 
the men of that department over the"entire division. 





NOTES AND MEMORANDA. 


A NEw electrical process for extracting benzine from coal 
has recently been invented by a Swedish engineer, Mr. 
Vidstrand, of Stockholm; the costs of manufacture are 
said to be considerably lower than those of the methods 
now employed. The product is stated to be as good as any 
other fuel for motor cars. The process has been patented 
in eighteen countries, and the inventor is carrying on 
negotiations with a group of Norwegian financiers with 
the view of disposing of the patent rights for Norway. 
It is the intention to form a company for the purpose of 
erecting a large manufactory in a suitable place, where 
sufficient energy is available for carrying on the manu- 
facture on a large scale. 


ARISING out of the question directed the other day in 
the House of Commons to the Home Secretary on the 
suitability of monarkite as a permitted explosive, a 
series of interesting demonstrations and tests have just 
been carried out in some of the more important collieries 
throughout Lanarkshire. The parties present at the 
demonstrations were in general agreement with the results 
obtained, the consensus of opinion being that in par- 
ticularly hard brushing roads the explosive had performed 
singularly effective work. On the question of fumes, it 
was conceded, notwithstanding the severity of the tests, 
and the fact that in some instances the full charge limit 
was used, that there was little if anything to compain of. 


THE first good results in Germany in the way of using 
water gas in steel works are those which have been 
achieved by the Torgauer Company, at Torgau. The 
company, which was started in 1910, is working a 15-ton 
basic furnace producing steel for casting purposes by this 
means. The gas-producing plant is of the Dellwik- 
Fleischer type, and comprises two producers having a 
capacity of from 26,500 to 35,300 cubic feet per hour. The 
plant is operated by one workman with the assistance of 
a labourer, who also looks after the stoking. Blast furnace 
coke is generally used, but practically as good results are 
obtained with gas coke. On the average, 460 cubic feet 
of gas per minute are consumed, which for an output of, 
say, 14 tons, and a total.time of five hours, equals a fuel 
consumption of 14 per cent., taking 70 cubic feet of gas 
as being obtained from I+kilo. (2.2 Ib.) of coke. 


Tue flow of sand and other fine materials through 
openings of various shapes and in different circumstances 
is not a subject which has received much attention from 
experimentalists. From a paper by Professor Hersam 
in the April number of the Journe§ of the Franklin Insti- 
tute. we gather that’ the following are his principal results. 
The velocity of flow is determined mainly by the size 
of the particles and of-the opening, but is slightly dimin- 
ished by angularity of the particles or by moisture on 
them. The specific gravity of the particles, the height 
of the material above the opening, and the shape of 
the upper contour of the material have little effect. If 
D is the diameter of the opening, d that of the particles, 
both in inches, the mean velocity of flow V in feet per 
second is given with sufficient accuracy for most practical 
purposes by the equation, V = (D-2 d)/ WD. 

AFTER working some considerable time, a large crank- 
shaft fractured through an arm of the crank connected 
with the high-pressure cylinder. The material contained 
0.23 per cent. C, 0.94 per cent. Mn, 0.06 per cent. 8, 
and 0.06 per cent. P; had a tensile strength of about 
27 tons per square inch, and an elastic modulus of 30 
x 10%lb. Under shock tests it showed up badly, and its 
microstructure indicated that it had been overheated. 
From the indicator diagrams and the weights of the moving 
parts the stresses existing in the crank shaft were calcu- 
lated. The results show that the stresses were not high 
enough to account for fracture, assuming that the engine 
had been properly assembled when new. The positions 
of the bearings, however, had not been happily chosen, 
which would give rise to greatly increased stresses after 
wear had taken place, e.g.. a wear of 3mm. on the end 
—fiv-wheel—bearing would just about double the stress 
on the crank arm which ultimately fractured. 


In renewing rails, the labour problem is often a serious 
factor, owing to the large number of men required to 
handle heavy rails. A rail-handling machine for picking 
up the new rails and setting them in position is now in 
use. The machine is a hand crane, having a pair of double 
flanged wheels to ride upon one rail while the inclined boom 
is supported by an A frame resting on the sleepers. The 
sill of this A frame may be fitted with a pair of pivoted or 
removable axles carrying small flat-tired wheels to ride 
on the opposite rail. When the machine is to be moved 
forward, these wheels can be quickly replaced. The weight 
is transferred entirely to the one rail by pressing down on 
a counterweight bar so as to raise the A frame clear of the 
ties. Then the extra wheels can be adjusted, or the machine 
can be pushed forward while balanced on one rail. The 
winding drum carries a chain of such length that rails 
14ft. from the line can be reached. Three men are 
required to operate the machine. The three men can lay 
100 Ib. rails at the rate of three per minute. 


In a paper read in America some little time back, 
Mr. F. W. Peek gives a valuable résumé of recent advances 
in the science of high-voltage engineering. The results 
show that the corona effects and dielectric losses can now 
be predicted with high accuracy. When testing solid 
dielectrics the importance of taking time into account 
is emphasised. Laminated insulation is much better than 
solid insulation, as it is very improbable that weak spots 
“line up ” when the insulator is laminated. It also makes 
the dielectric more uniform. The ‘ energy distances ” 
are also limited by the laminations and the apparent 
strength is increased for this reason. On account of the 
very great energy loss at continuous high frequency. the 
insulation may be burned up in a very short time, even 
at low voltages. A discussion is given of the methods of 
grading dielectrics so as to increase their electric strength. 
The effect of altitude on the “spark over’’ voltage is 
also considered. In the author’s opinion the probable 
limit of voltage for power purposes in America is 200,000 
volts. This follows from economical considerations, but 
except at high altitudes a quarter of a million volts may 
be used without unduly increasing the diameter or spacing 
of the conductors. At present the line insulator is a much 
more serious difficulty than the corona, 





MISCELLANEA. 


It was announced at the meeting of the London County 
Council on Tuesday that the new proposais for London’s 
electricity supply would be ready to be brought before 
Parliament next session. 


Tue Sixth International Congress of Mining, Metallurgy, 
Engineering and Economic Geology will be held in London 
in 1915. Further particulars may be obtained from Mr. 
G.-C. Lloyd, General Secretary of the International 
Congress, 1915, 28, Victoria-street, London, 8.W. 


AccorpiINne to a census taken by Motor Traction, and 
published in that journal for May 9th, 58-85 per cent. of 
the traffic passing through Fleet-street is of the self- 
propelled type, whilst the number of horse-drawn vehicles 
has dwindled from 86.78 per cent. in 1907 to 41.15 per 
cent. in 1914. 


Ir has been resolved by the Executive Council of the 
South Wales Miners’ Federation to protest against the 
action of the Committee of the Miners’ Federation of 
Great Britain in accepting the Home Secretary’s new 
Mines Bill, and to insist on more drastic proposals for 
safety in collieries. 

THE reconstruction of Greenwich Pier being now com- 
plete, the structure will be declared open by the Chairman 
of the Highways Committee of the London County Council, 
Mr. G. H. Hume, on the 27th inst., at noon. The Chairman 
will afterwards start the first of the new 8000-kilowatt 
turbines at the Greenwich generating station 


Tae Home Secretary gives notice that at the expiration 
of forty days from May 12th he will make regulations to 
apply to factories and workshops in which articles wholly 
or partly made of celluloid are manufactured or stored. 
Copies of the draft regulations can be obtained from 
H.M. Chief Inspector of Factories, Home-office, London. 


Tue first exhibition of motor-cycles, organised by the 
Gazzetta dello Sport, was opened at Milan on April 30th, 
under the auspices of the Motor-cycle Club of Italy and the 
Italian Touring Club. The show also comprised the 
exhibits of twenty-four English. ten Italian, four German, 
four French. two Belgian, one Rumanian and one 
American firm. Te exhibition remained open until 
yestorday. 

Most of the fire-engines and escapes in Berlin are 
horse-drawn, but it has recently been decided to replace 
them as rapidly as possible by accumulator vehicles. 
Fire-engines intended for long journeys will have a petrol 
engine both for propulsion and for pumping, but those for 
city use only will be driven by accumulators ; the latter will, 
however, each have a petrol engine to drive the pump, and 
a dynamo will also be coupled to the engine, so that in 
emergencies the battery of the vehicle itself and of elec- 
trically driven escapes, &c., can be charged at the scene 
of the fire. 

Accorp1ne to the Chemical Trades Journal and Chemical 
Engineer, an ingenious analytical method for estimating 
substances susceptible of precipitation from liquids has 
been invented by M. Diénert, the chief engineer of the 
City of Paris water supply, by combining the calorimetric 
process of Dubose with the projection lantern. By com- 
paring in the two halves of the field a liquid containing 
matter in suspension and a standard liquid, it is easy to 
see if the colouration is the same. The method is applied 
to the estimation of matters contained in natural waters, 
and only requires 20 to 30 cubic centimetres of water for 
zach analysis. It is stated to be as exact as the usual 
methods. 

TuovueH established only a year, the Nottingham elec- 
trical hospital has abundantly justified its existence, and 
an excellent record of work was reported at the annual 
meeting last week.. Dr. Bolton, hon. medical officer, 
stated that Nottingham was the pioneer city in establish- 
ing such a hospital for the poor. Since the date of the 
opening, 260 patients had presented themselves for advice 
or treatment, and many of them were deeply grateful 
for the benefit received. The less chronic the disease the 
better had the results been. Many of the patients expected 
apparently to be cured by electricity at one sitting, or 
at most by five or six treatments, and failing in this, they 
ceased to attend. This was much to be regretted, for 
electricity would produce excellent results only on those 
who persevered in the treatment. 


A .ectuRE on the “Electric Driving of Textile 
Machinery ” was delivered recently by Mr. J. F. Crowley 
at Galashiels to an audience of Border woollen manu- 
facturers, mill engineers and others. He emphasised the 
advantages of electrical driving in doing away with quan- 
tities of shafting and permitting more economical trans- 
mission and arrangement of machinery under steadier 
speed, enabling increased output to be obtained. He 
discussed the relative merits of group and individual 
drive. Although he did not recommend individual driving 
for every department of a mill, he put a strong case for 
individual loom drive, and claimed that the production of 
a weaving shed could be increased as much as 30 per cent. 
by their adoption. He spoke of a case at Bolton where 
the electrical equipment had paid for itself in nine months 
by increased production. 

A MEETING of the Electric Vehicle Committee was held 
at the Institution of Electrical Engineers on April 24th, 
Mr. R. A. Chattock presiding. Mr. E. W. Curtis, jun.. 
vice-president of the General Vehicle Company, of Long 
Island, United States of America, was elected a member 
during his stay in England. It was also decided to invite 
Mr. Beauchamp, the engineer and manager of the West 
Ham Corporation electric supply undertaking, and Mr. 
K. Bowon, director of the Cedes Electric Traction Com- 
pany, Limited, to become members of the Committee. 
As to the recent recommendation of the Committee 
regarding electric supply tariffs for battery charging, it 
was reported that a number of undertakings had already 
signified their decision to come into line with the suggested 
tariffs. A suggestion had been received from Mr. Warrilow 
for a demonstration of electric vehicles in Birmingham, 
on the occasion of the Incorporated Municipal Electrical 
Association’s convention in June, and it was resolved to 
recommend to the Council of the Incorporated Municipal 
Electrical Association that arrangements be made for 
this purpose. 
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Alcohol as Fuel. 


THE Alcohol Motor Fuel Committee of the Royal 
Automobile Club, to the constitution of which we 
referred some time ago, has already held several more 
or less informal meetings, and has decided, on broad 
grounds, the line which it is to follow in its investiga- 
tions and the cost of the work it has in view. It has 
been happy enough to secure the whole services of 
Lieut.-Col. Sir Charles Bedford, whose experience 
with excise questions for many years in India cannot 
fail to be of the greatest value to the Committee, and 
it was with great pleasure we listened, at a luncheon 
given by the Hon. Arthur Stanley and the Com- 
/mittee at the Automobile Club on Wednesday last, 
| to his opinions and those of Sir Boverton Redwood 
| and Dr. Ormandy. 
| The question of the future of alcohol as a fuel may 
| be divided broadly into two parts, the first the 
suitability of the fuel and the second the excise 
difficulties in the path of its adoption. Of the first 
we may say, with but little hesitation, that alcohol 
can be used with entire success in internal combustion 
engines. Experiments in France, Germany, and 
America, as well as in this country, have shown con- 
clusively that it is not only a possible fuel, but a good 
fuel, and the fears which long exercised the minds of 
engineers and chemists that serious corrosion of the 
valves and cylinders of engines using it would occur 
have long since been dispelled. With a suitable 
denaturant nothing is to be feared in that direction. 
To get the best effects the engine and carburetter 
should be designed for the use of alcohol, just as at 
present they are designed for the use of petrol, but 
nearly all engines will work with little modification 
on methylated spirits as well as they will on benzole— 
indeed, in stress of circumstances cars before now have 
been run on whisky. With regard, then, to the 
technical questions we do not think the Committee 
will find any very formidable obstacles to overcome, 
and that part of the task at least should be safely 
accomplished within the five years that Sir Charles 
Bedford deemed necessary, and with a far less 
expenditure than the £6000 a year at which he 
estimated the expenses of the Committee. The 
excise problem is, in our belief, one of far greater 
magnitude. In no country is the production of 
alcohol watched with a closer eye than in this country, 
and we know from past experience that the Govern- 
ment is exceedingly chary about permitting any 
modification of its regulations. The first problem is 
to find a denaturant which will satisfy at the same time 
the excise officers and the engine maker. When that 
has been accomplished, and it is a great satisfaction 
to know that Sir Charles Bedford, whose experience 
on the subject is unsurpassed, is satisfied that it 
can be compassed, the next step is to modify existing 
regulations in such a manner that ad hoc factories 
for the manufacture of fuel alcohol can be established 
on terms and under conditions which will attract the 
capitalist. On this point the Committee must of 
necessity look for the help of public opinion. Govern- 
ment will not move an inch under the pressure of the 
Committee, powerful as it is, alone, and it must be 
supported by incontrovertible evidence that the 
country would benefit in no small degree by the 
use of fuel aleohol in internal combustion engines. 
On this point we are, ourselves, in no doubt whatever. 
Our internal resources for the preduction of fuels 
from shale and coal are comparatively small, very far 
indeed from being equal to our requirements. At 
the moment even the world’s supply of oil fuel is 
insufficient to meet the demand, and prices have 
risen enormously in consequence. The probability 








| that the mineral oils will ever fall in price again is 


remote. For certain purposes they must be used— 
the firing of marine boilers, for example—but for 
others we have a possible, and an excellent, sub- 
stitute in alcohol, a fuel which can be produced in 
any country at a lower price than mineral oils can be 
imported. And not only produced, but produced at 
an advantage to the country, because it can be as 
well made from damaged as from the best raw material. 
The manufacture therefore offers tremendous advan- 
tages, and we do not hesitate to say that the future 
will look with surprise on the blindness and indiffer- 
ence with which we treated a fuel that lay under our 
hands whilst we were struggling against the ever- 
increasing price of a fuel we imported. 

The Committee estimates that £30,000 must be 
spent in bringing its crusade to fruition. The sum 
is in appearance great, but it is absolutely trifling in 
comparison with the object to be attained. We are 
now dependent very largely upon extra-imperial 
supplies of oil ; if the duty on fuel alcohol is so abated, 
and if the restrictions on its manufacture are so 
modified that capitalists here, and in our Colonies, 
can be tempted to lay down the plant for its manu- 
facture, there can be no question that, in respect of 
the fuel it requires not only for its ever-increasing 
motor traffic requirements, but for many other 
industries as well, the empire can be made wholly 
independent. That is an object well worth striving 
for, apart altogether from the more direct appeal 
that must be made to hundreds of thousands of people 
in this country by the fact that their motor fuel bill 
will be decreased. We note with pleasure that the 
Committee is composed of a strong and representative 
body of men, and wish it every success in an object 
that we have had always at heart. 


The Coming Decline in the Shipbuilding Trade. 


THERE are many signs that the general prosperity 
which has been such a distinguishing feature of the 
shipbuilding and engineering trade during the last 
three or four years 1s about to receive a somewhat 
serious check before long, and many and varied are 
the opinions of those who are attempting to estimate 
the extent or probable duration of the reaction. 
In fact, even though the date of its unfortunately 
certain advent is still the subject of much dis- 
cussion, the unanimity with which its probable 
early arrival is regarded is distinctly depress- 
ing. Trade booms are by no means an unmixed 
blessing. Prosperity after depression may be delight- 
ful, but a more ideal state of affairs would be attained 
if it were possible to cut a little off the peaks of the 
prosperity side of the curve of output to fill in the 
gaps on the side below the normal line of trade. For 
very obvious reasons such a state of affairs is unobtain- 
able, but it may serve a useful purpose to consider 
at the present time why the decline in shipbuilding 
should be approaching and how long it may last. 

In the first place, it may confidently be said that 
there is no probability of a sudden reversal of existing 
trading conditions, but there is a slackening off in the 
iron and steel trade which is generally regarded as 
constituting an almost infallible barometer of the 
state of commercial conditions. Only six or seven 
years ago the freight market was in an appalling 
condition, and the quantity of tonnage laid up became 
truly phenomenal. As matters stand to-day, the 
intervening freight boom has come to an end and 
shipowners during the ensuing year or two will not 
only have to put up with lower rates, but also there 
is, unfortunately, on all sides a considerable prospect 
of a large reduction in the quantity of cargo to 
be carried. The recent boom really began in 1911, 
and for nearly two years there was a gradual rise in 
rates, but in the near future there is every likelihood 
of conditions reverting almost to those of 1908, when, 
in the Tyne alone, there were over one hundred cargo 
steamers laid up between Elswick and Jarrow. 
Quite a variety of causes have conspired to create 
depression in the carrying trade. The quantity of 
new tonnage ordered after the 1908 depression was 
very great, and served to keep shipbuilders busier 
than they have probably ever been before, but its 
effect on freight was soon apparent. Orders for 
manufactured steel in the form of rails or structural 
work for Argentina and Brazil have fallen off; the 
export of coal has been checked ; and financial depres- 
sion is existing abroad to a considerably greater extent 
than might have been anticipated after the last three 
years of trade. Except for the annual quantity of 
new naval construction which has, unfortunately, 
greatly decreased in the last three years, shipbuilders 
have to rely almost entirely on the prosperity of 
shipowners, and the conditions with which the latter 
have to contend are invariably reflected in the 
shipbuilding trade after a few months. The shipping 





boom of 1912 and 1913 has come to an end, and the 
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fact has been elaborately emphasised at more than 
one of the big shipbuilding companies’ annual general 
meetings within the last few weeks. Only two or 
three weeks ago Mr. A. A. Booth, the chairman of the 
Cunard Steamship Company, frankly told the share- 
holders that with the increased earnings of their fleet 
during the past twelve months the directors might have 
felt justified in recommending a higher dividend 
but for the adverse factors with which they appeared 
to be faced in the coming year. The principal factors 
are interesting, as they show exactly in what position 
other of the Atlantic lines besides the Cunard Company 
will be placed. Emigration to Canada will certainly 
show a great diminution this year compared with 
recent years, while as far as can be estimated emigra- 
tion to the United States will be on a smaller scale 
than last year, and Mr. Booth’s opinion was that as 
a whole the volume of trade on the North Atlantic 
would not keep pace with the increased amount of 
tonnage available. Again, the reduction in quantity 
of cargo to be carried is accompanied by a reduction 
in rates. Competition in the North Atlantic seems 
quite unable to avoid reaching a constantly recurring 
state where rate cutting becomes ruinous. The 
difficulties in arriving at an agreement between the 
North Atlantic shipping companies has not yet been 
overcome, and further rate wars, both for the con- 
tinental third-class traffic and in the British and 
Scandinavian third class, and conceivably even in 
the first and second-class business, seem not unlikely 
unless matters can be adjusted to the satisfaction of 
the parties concerned. The South American trade, 
too, like all others, is subject to constant violent 
fluctuations, and the swing of the pendulum in this 
part of the world is merely reflective of the condition 
in others. At the present time, although it is not 
necessarily very acute, the financial crisis in South 
America, especially as regards Argentina and Brazil, 
whose combined sea-borne trade with this country 
annually approximates a total of some £70,000,000, 
is affecting both the passenger and cargo traffic very 
considerably. Naturally this present depression in 
both countries may be regarded as merely temporary. 
Both are enormously wealthy, but neither possesses 
manufacturing facilities of its own; in other words, 
they are entirely dependent on the ontside :vorld 
for the supply of all the necessaries of life, and these 
the scale of living has forced up to a standard of great 
expense. Consequently, for the moment the over- 
spending in the Argentine Republic and the heavy fall 
in the prices of rubber and coffee, which form the 
staple products of Brazil, have resulted in consider- 
able trade slackness, which has further had its effect 
on the importation of coal. Naturally this depression, 
which is typical of that existing elsewhere, in Japan, 
for instance, is only temporary, and a country like 
Brazil will have no difficulty in restoring her finances 
to their accustomed order when trade will no doubt 
readily respond. But meanwhile the shipbuilding 
trade has to face a period of relative slackness. It 
seems likely that some months will elapse before this 
begins to be very seriously felt, because most of the 
yards throughout the country are replete with work 
for the time being, although there is a distinct falling 
off in the quantity of new work in prospect. Even so, 
it is not yet serious, because, although the tonnage 
return of work in hand was officially returned by 
Lloyd’s as being 66,000 less for the quarter end- 
ing March 31st than for that ending December 31st, 
and as much as 173,000 less than for the corre- 
sponding quarter of last year, it must be remembered 
that the tonnage turned out last year by shipyards 
in this country reached a record figure. 

The probable date of the advent of the depression is 
very hard toestimate. Quite a number of shipbuilders 
are inclined to believe that it may not set in for 
perhaps twelve months, as there is still a fair number 
of prospective orders in view although most ship- 
owners have for the moment ample tonnage and no 
inclination to pay high prices for more, in view of the 
low rates obtainable. At the moment there is every 
prospect of at least two foreign battleships of excep- 
tional size being ordered in this country, which will 
certainly assist in keeping up the money in circulation 
for naval construction, and it also appears probable 
that the cross-Channel companies may considerably 
increase their fleets, as the passenger traffic between 
England and the Continent shows every indication of 
enormous development in the future. Vessels, 
however, of such special types go a very small way 
towards augmenting the tonnage returns, although 
per se they are relatively costly. The reason why 
depression, which may perhaps be expected to 
become most acute in about eighteen months or two 
years, follows so suddenly on the boom of 1913 is really 
to be found in over-production, a fact which may be 
readily gauged by taking the current price of ship 
plates, which is now some £6 per ton, compared 
with the £8 5s. which ruled at this time last year. 





It is justifiable to wonder whether the capabilities for 
production at the present time are not considerably 
in excess of the requirements. On the other hand, 
the inevitable tendency towards the expansion in 
trade which must follow from the development of 
countries like Canada, Brazil, or British Central 
Africa, cannot fail to be one of lessening the duration 
of these periods of depression, and we are quite un- 
likely to be faced with such lengthy and disheartening 
depressions of the shipbuilding trade as those that 
existed towards the end of last century. If the occasion 
of the last depression in 1909, when the vear’s output 
fell below that of the average of the previous twelve 
years or more, is any guide, the gloomy forecasts 
made in some quarters of the coming decline will 
be materially alleviated by a similar rapid recovery. 


The Split Phase System. 


Ir is pretty clear from recent articles in American 
technical journals that American manufacturers are 
not satisfied with their single-phase traction motors. 
The motor has always been the weakest link in the 
single-phase system ; it has exercised the brains of 
some of the most able electricians for years, and its 
development has involved much experimental work 
and the outlay of much money. Some have tried 
to improve single-phase motors, whilst others have 
invented schemes for eliminating them altogether. 
Mr. Ward Leonard in the year 1891 was granted a 
patent under which he proposed to feed with single- 
phase current a synchronous motor mounted on the 
locomotive, and this motor was to drive a dynamo 
generating direct current for the driving motors. 
Messrs. .Mordey and Jenkins, in a paper read before 
the Institution of Civil Engineers in 1902, suggested 
the use of an induction motor in place of the synchron- 
ous machine proposed by Mr. Ward Leonard. But to 
ask railway engineers to equip every electric locomotive 
with a large motor generator is asking too much, for its 
weight and cost would be considerable. Nor would 
the system be particularly efficient. A more recent 
suggestion is to change the alternating current into 
direct current with a mercury vapour rectifier, 
and experiments with this system are at present being 
carried out on the testing track of the New York, 
New Haven and Hartford Railway. With rectifiers, 
however, we are not at the moment concerned. A 
system that seems more promising is the split-phase 
system on which the American Westinghouse and 
American General Electric Company are now working. 

A split-phase locomotive is equipped with poly- 
phase driving motors, a phase converter, and controlling 
apparatus. Everyone knows, who knows anything 
about electrical matters at all, that a polyphase 
induction motor can be operated as a single-phase 
motor by connecting one phase to the line and giving 
the rotor a start. The machine will run at a speed 
somewhat less than its designed speed, but at no 
load very little indeed below that of the revolving 
field. From the three terminals of a three-phase 
motor—including the two into which single-phase 
current is fed—three-phase current may be taken. 
The output, however, is unbalanced, and the starting 
torque poor. Therefore a phase converter of this 
kind is unsuitable for single-phase locomotives, but 
the converter developed by the General Electric 
Company is almost as simple. It may, for the sake 
of convenience, be regarded as a two-phase induction 
motor, one of the stator windings of which is in series 
with one phase of the locomotive driving motor and 
transformer and the other phase in series with the 
remaining phase of the motor. By means of an 
auto-transformer, or extra turns on the secondary 
side of the main transformer, a part of the supply 
pressure is introduced into the last mentioned 
phase of the converter, and to secure a good 
power factor the rotor, which is fitted with an 
exciting winding in addition to its. squirrel-cage 
winding, is fed with exciting current by an inde- 
pendent exciter. This description is not adequate, 
but it will no doubt convey to those familiar with 
alternating-current work some idea of the general 
principle of the split-phase system. It is claimed 
by Mr. Alexanderson, who is responsible for its 
development, that it is possible to produce with 
this cheap and light apparatus balanced polyphase 
currents and to work with polyphase motors trains 
that collect single-phase current from a single over- 
head wire. 

The scheme is ingenious and interesting, and, as it 
is about to be adopted on an American railway, it is 
evidently well out of the experimental stage. But in 
view of what has been done and is being done in other 
countries, we are forced to ask whether the com- 
plications involved are really necessary. Thousands 
of single-phase commutator motors are now at work, 
and some have been working highly satisfactorily 
for several years. In France, Germany, Switzerland, 








and, in fact, all over the Continent, with the exception 

of Italy, where three-phase working is very popula; 

the ordinary single-phase system is gaining ground 

Schemes for changing single-phase current jnto 

polyphase current and direct current have certainly 
been suggested and tried, but they seem now to haye 
been wholly given up. There are, of course, severa| 
kinds of single-phase commutator motors, and 
different firms hold different views as to which is the 
best machine to employ. On the Brighton line use 
is made of the Winter-Eichberg compensated repulsion 
motors ; on the Létschberg line series compensated 
motors with commutating poles; on the Martigny 
Orsiéres Railway Déri motors; whilst on the 
Dessau-Bitterfeld line, in Germany, and the Midj 
Railway, in France, several kinds of motors have been 
tried. But in America the use of plain series com- 
pensated motors has been mainly adhered to, «ind it 
is possible, though we cannot say so definitely. that 
some of the continental machines give better results, 
Moreover, it must not be forgotten that on the 
Continent 15-cycle current is now usually emp|oved, 
whereas in America most of the railways are worked 
with 25-cycle current. A polyphase induction :otor 
—particularly a  squirrel-cage motor—does un- 
doubtedly offer certain advantages. It is simple, 
light, and efficient, and the most robust motor 
invented. But it is agreed pretty generally 
that its characteristics are not the best for traction 
service. A polyphase motor runs at constant speed 
at practically all loads, whereas the speed of a series 
motor varies constantly and automatically, and 
the machine adapts itself to the work it has to 
perform. The split-phase system may be good; 
it may not add appreciably to the cost of locomotives 
and motor coaches, it may not make a great difference 
to the weight; but all the same it introduces com- 
plications that the simple single-phase system loes 
not. Of the merits and demerits of the system, 
however, it is not yet possible to speak. The fact 
that the two largest electrical firms in America are 
working upon it proves clearly and conclusively that 
the invention is something more than the invention 
of a crank. Very shortly the split-phase system will 
be put to the test of practical application, and the 
results will unquestionably be watched with very 
keen interest by railway engineers in all parts of the 
world. 


Glasgow Water. 


For seven days a Select Committee of the House of 
Lords, composed of Lord Ribblesdale (chairman), 
the Earl of Onslow, and Lords Chelmsford, Gorell, 
and Rotherham, has been considering a Bill promoted 
by the Glasgow Corporation which, among other 
things, sought power to increase the water supply of 
the city by connecting Lochs Voil and Doine with 
Loch Katrine. In six years’ time the supply avail- 
able from the latter loch will, it is estimated, be over- 
taken. It was therefore proposed to dam up Lochs 
Voil and Doine and to turn part of the impounded 
water into Loch Katrine. The scheme would have 
involved the expenditure of about 1} millions, and 
would have taken about eight years to carry out, 
so that the Corporation was bestirring itself none too 
soon. After sitting for seven days, during which time 
the case for the Corporation was put forward in, to 
an outside observer, a most convincing way, the 
Committee intimated on Thursday of last week that 
the preamble to that part of the Bill relating to the 
new water scheme had not been proved: There was 
a large body of opposition to the scheme, but the 
Committee came to its decision immediately on the 
conclusion of the promoters’ case and without hearing 
a single adverse witness. Following the usual 
practice of Select Committees, the chairman, when 
requested to do so, declined to give any reason for 
the decision, and as a result the surprise with which 
the intimation of the fate of the scheme has been 
received in Glasgow and elsewhere is mixed with 
great perplexity. The opposition to the scheme was 
largely either sentimental or hypothetical, or had 
been met and conquered fifty years ago, when 
Glasgow first came over the watershed to Loch 
Katrine for its supply. But as opposthg witnesses 
were not heard, it can only be concluded that there 
was, in the opinion of the Select Committee, a prim 
facie defect in the case for the Corporation. This 
may have been the suggestion that Glasgow already 
uses too much water per head, and that by economy 
the need for increasing the available supply could be 
avoided ; or it may have been the outcome of an 
impression that the head waters of the Clyde, Loch 
Lomond, or other source should be tapped in prefer- 
ence to Lochs Voil and Doine. However the matter 
is looked at, it seems as if the action of the Committee 
will be responsible in the near future for placing the 
Glasgow citizens on short commons in the matter of 
water for at least two or three years. The rejection 
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of the scheme will be noted with concern by other 
municipalities, and should attract considerable atten- 
tion to the action of the Local Government Board, 
which, it is understood, is considering a Bill aiming 
at the scheduling and control of water catchment 


areas. It is proposed in this Bill, we understand, 
that a central body should be established to which 
all water schemes would be submitted in the first 
instance, and to which would fall the duty of advising 
Parliamentary Committees subsequently appointed 
to consider any given scheme. 








THE PREVENTION OF ACCIDENTS TO 
RAILWAY SERVANTS. 

Iv is announced that the President of the Board of 
Trade has appointed the following Committee to 
inquire into the working of the Railway. Employment 
(Prevention of Accidents) Act, 1900, and to report 
what amendments, if any, are necessary :—Sir 
William Collins, K.C.V.O., M.D. (Chairman), Mr. 
«. N. Barnes, Mr. Oliver Bury, Sir Alfred Ewing, 
K.C.B., Mr. Walter Hudson, Mr. W. F. Marwood, 
C.B., and Sir Robert Turnbull. Mr. 8. G. Spencer, 
of the Board of Trade, will act as secretary. Mr. 
Oliver Bury is a director and the late general manager 
of the Great Northern Railway. Sir Robert Turnbull 
is the general manager of the London and North- 
Western Railway, and was superintendent of the line 
from 1895 until Sir Frank Ree’s death in February 
last. Sir Robert has had much to do with this Act, 
as he has been a member of the Railway Safety 
Appliances Committee appointed in April, 1906, by 
Mr. Lloyd George, when President of the Board of 
Trade. Mr. Hudson is a former servant of the North- 
Eastern Railway, and was a member of the 1899 
Royal Commission that led to the passing of the Act ; 
while Mr. Marwood is, of course, the Assistant 
Secretary of the Railway Department of the Board 
of Trade, and may be considered as the official 
member. The appointment of the Committee is 
the result of a debate on February 12th and 13th 
on an amendment to the reply to the King’s Speech. 

That much-discussed, but much-misunderstood, 
subject, automatic couplings, was really the origin 
of the Railway Employment (Prevention of Accidents) 
Act, 1900, into the working of which this inquiry 
is to be held. When Sir Michael Hicks-Beach, in 
1889, brought in a Bill, as a sequel to the Armagh 
disaster of June of that year, to compel interlocking 
of points and signals on the 6-5 per cent. of English 
and Welsh, 18 per cent. of Scottish, and 41 per cent. 
of Irish railways not interlocked; to enforce the 
adoption of the block system on the 3 per cent. of 
the English and Welsh, 1 per cent. on the Scottish and 
69 per cent. on the Irish railways not so protected ; 
and to compel the fitting of continuous brakes to the 
25 per cent. of the locomotives and 28 per cent. of 
the passenger stock in Great Britain and Ireland still 
unfitted at that time, he included a clause calling 
for wagons to be equipped with a system of auto- 
matic couplings such “‘ as may for the time being be 
approved by the Board of Trade.” Whilst there 
was practically no opposition to the remainder ot 
the Bill, strong objection was taken to the automatic 
coupling clause, and in order to get the other and 
main portion through, Sir Michael Hicks-Beach 
dropped the opposed part. 

In August, 1898, a parliamentary paper was 
published showing that during the ten years 1888— 
1897 there had been 180 men killed and 3344 injured 
in coupling and uncoupling wagons, and 1097 killed 
and 13,750 injured in other shunting accidents. 
Mr. (now Sir Francis) Hopwood, then Assistant 
Secretary for the Railway Department of the Board 
of Trade, went to Canada and the United States in 
the same autumn of 1898, and judging from the 
report he made on his return as to the benefits ensuing 
from the compulsory adoption of automatic couplings 
there,he evidently thought that they were not only 
desirable, but easy of adoption here. As a consequence 
his chief, Mr. Ritchie, introduced in 1899 a Bill to 
compel, inter alia, the adopting of automatic 
couplings. 

The opposition of 1889 was tame compared with 
the objections raised against the proposals of 1899, 
and the feeling, especially of the owners of private 
wagons, was such that Mr. Ritchie had to withdraw 
the Bill and refer the whole subject of “‘ the causes 
of accidents, fatal and non-fatal, to servants of 
railway companies and truck owners ’”’ to a Royal 
Commision over which Lord James of Hereford 
presided. The severest opponent of the companies 
could not say that the report of this Commission was 
adverse to their administration ; in fact, the report 
almost opens with the remark that in 1872 there were 
three times as many fatal accidents as there had been 
in 1898. On the question of automatic couplings, 
it was stated that ‘‘ Mr. Hopwood, the representative 
of the Board of Trade, who has devoted great atten- 
tion to the subject, in giving evidence before us, 
stated that he was not prepared to recommend any 
automatic coupling for general use, and no witness 
who gave evidence before us was so prepared.” 

It was, however, shown that brake levers and 
labels were required on both sides of wagons, that 
propping and tow-roping were dangerous, power 
brakes were required on engines, together with the 





better lighting of goods yards, shunting sidings, 
and look-out men were desirable for the protection 
of platelayers. Recommendations as to these were 
made, As to automatic couplings, it was suggested 
that the companies, either voluntarily or by obliga- 
tion placed upon them, should ‘‘ make those practical 
experiments which we have pointed out ought neces- 
sarily to precede the general application of any system 
ot automatic couplings.”’ 

No parliamentary action was taken as to auto- 
matic couplings. The Royal Commission suggested 
that a Departmental Committee should be appointed 
to watch the experiments just referred to, but nothing 
was done until Mr. Lloyd George went to the Board of 
Trade in December, 1905. Colonel (now Sir Arthur) 
Yorke was the chairman of the Committee then 
appointed, and Mr. (now Sir) Robert Turnbull, a 
member of the newly appointed Committee, was 
another. The Railway Safety Appliance Committee 
has done good work, but perhaps its most valuable 
achievement was to show the little necessity there 
was for automatic couplings here, and the engineering 
and financial difficulties in the way of their adoption. 

The recommendations of the Royal Commission 
were duly embodied in a Bill, which became, without 
opposition, the Act of 1900, now under consideration. 
This gave the Board of Trade power to make and 
enforce rules for working. subject to an appeal from 
the companies to the Railway and Canal Commission, 
as»to the reasonableness of a rule. The Board was 
also given powers to require the use of any plant or 
appliance which had been shown to the satisfaction 
of the Board of Trade to be calculated to reduce 
danger to persons employed on a railway or the disuse 
of any plant or appliance which had been similarly 
shown to involve such danger. Further, power 
was given “to inspect any railway for the purpose 
of ascertaining where there is any ground for pro- 
ceeding under this Act or whether there has been any 
contravention of or default in compliance with any 
rule made under this Act.” 

The first set of rules camé into force in August, 
1902. There was some delay over them, as they 
included the provision of either-side brakes. The 
clause as to the latter was eliminated, and the others 
went forward, as just said. Either-side brakes 
provided work for the Board of Trade, Railway Com- 
mission, Safety Appliances Committee and the com- 
panies, but the last named won, and a rule, consider - 
ably modified from the original, came into force 
in November, 1911. 

Coming now to the results of the Act, we consider 
that the first point to be noted is the number ot men 
affected. The annual reports of the Board of Trade 
up to and including that for the year 1910, gave the 
‘** number of servants exposed to danger.” This was 
taken from the triennial census sent to the Board 
of the number of men employed in various grades. 
In 1895 the number exposed to danger was 270,739, 
in 1898 it was 307,983, in 1901 the figure was 325,671, 
which rose slightly—to 325,868—in 1904. In 1907 
the maximum of 342,094 was reached, and this fell 
to 331,296 in 1910. The reports for 1911 and 1912 
did not give these particulars, only the total number 
employed, but the result is not affected, as the last 
census taken was in 1910. 

In order to test the matter properly, we will go 
back to 1896—that is, five years before the Act came 
into force. We will also separate shunting accidents 
from other accidents. The result is as follows :— 

In ; In other than 
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It will, from the above figures, be seen that the 
number of fatal accidents in shunting for the five 
years 1896~1900 inclusive was 614, whilst during a 
similar period, ten years later, although the number 
of men exposed to danger had increased many per 
cent., the number was only 399, a decrease of 215, 
or 35 per cent. If other accidents are compared 
for the same two periods, it will be found that there 
is a drop from a total of 1890 to a total of 1535, 
a decrease of 355, or 18.8 per cent. Or, if the averages 
per annum for the five years 1896-1900 be taken and 
compared with the average per annum for 1906-1910, 
it will be seen that the average number or fatal shunt- 
ing accidents fell from 123 to 80, a decrease of 35 per 
cent, while if the seven-year period 1906-1912 be 
taken, the decrease is 37.4 per cent. The average 
number of fatal accidents in other than shunting 
accidents for 1896-1900 was 378 per annum. This 
figure was reduced to an average for 1906-1910 of 
307 per annum, a fall of 18.8 per cent., while if the 
seven-year period 1906-1912 be taken, the average 
is 302, a reduction of 20-1 per cent. 

That there has been an increase in the number of 
non-fatal cases is admitted. But this is due to two 





factors. First, there was a change made at the end 
of the year 1906 in the method of reporting non-fatal 
accidents. This led to an increase of returns, as 
will be seen from the rapid jump in 1907 in the table 
just given. Secondly, the companies, due probably 
to pressure from the Board of Trade have been 
reporting non-fatal accidents, particularly those in 
goods stations, engine sheds, &c., more carefully. 
The number of non-fatal casualties in shunting 
increased 11.4 per cent. when the five years 1906-1910 
are compared with 1896-1900, and those in cther 
than shunting accidents increased 21.9 per cent. in 
the same periods. It must be remembered that, 
in addition to the two factors just named, there has 
been an increase of 11.8 per cent. in the number of 
men exposed to danger. 

There is yet another test by which the improved 
conditions of the men may be ascertained. There are 
two assistant inspecting officers and three sub- 
inspectors, whose duty it is to inquire into those 
accidents to railway servants which suggest that there 
has been some want of discipline, defective appliances 
or improper methods of working. In the report for 
each year a table is given where every accident is 
classified under one of six headings, three of which 
may be regarded as covering preventable causes, 
i.e., defective apparatus, neglect of rules, want of 
rules or system, &c. From these annual returns we 
gather the following suggestive figures :— 


Number and | Number and | Number and pro- 
proportion proportion of portion of accidents 
of jall accidents re- inquired into which 
ported as pre- | were reported as 
ventable. preventable. 


Year, 
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casualties 


all accidents 
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1910| 4955| 819 16. 
1911] 5539/ 869 15. 
1912| 5709; 736 12. 
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In view, then, of these facts, it really seems that 
there are no good grounds for the inquiry now 
ordered, and it looks as though the companies and the 
country are being put to an unnecessary expense. 
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THE HAMBURG-AMERICA LINER VATERLAND. 


Less than a year ago, by the kind invitation of 
the directors of the Hamburg—America Line, we had 
the opportunity of seeing for ourselves their latest 
liner, the Imperator—53,000 tons—at that time the 
largest vessel afloat, which left Cuxhaven on her 
maiden voyage to New York on June 9th, 1913. This 
year we have again been privileged to enjoy the com- 
pany’s hospitality, the occasion being the maiden 
voyage of the Vaterland, which is larger than her elder 
sister by about 5000 tons. It is impossible in attempt- 
ing a short description of the main features of this 
ship to avoid comparisons between her and the 
Imperator. We are assured by her designer that 
whatever improvements may have been introduced 
with regard to her public rooms and accommodation 
generally, any changes in the construction of her hull 
have been brought about by a careful study of the 
improvements in the design of the latest German 
cruisers, and not on account of lessons learned from 
experience with the Imperator. 

Much has been said and written with regard to the 
wisdom of building these vast ships and to their 
safety when built. We do not propose to enter into 
these arguments beyond saying that in the case of 
the Vaterland every possible precaution against 
mishap that money can buy and that human ingenuity 
has devised has been adopted. Her double bottom 
extending urder the whole ship 6ft. above the bottom 
plating and her double skin built right round the ship 
and reaching far above the water line, are features 
to be found in the Imperator—and, we may add, in 
the Britannic and Aquitania—which vessel she also 
resembles in the number and strength of her water- 
tight compartments. Transverse and longitudinal, 
they extend upwards 50ft. from the double bottom. 
The doors which connect them for the passage of 
firemen and others who have to pass from cne com- 
partment to another are operated by the Stone- 
Lloyd hydraulic system. The pressure passes and 
returns through a central controlling valve operated 
from the bridge. When the lever on the bridge pedestal 
connected with this valve is up all doors are open. 
Mechanical gongs give notice that the doors are about 
to close, and on the lever being pressed down, in 
twenty seconds all are shut fast. The pressure 
exerted is strong enough to enable them to crush 
through coal, an important fact where the bunkers 
are involved. Each door, however, can be operated 
by a local control valve. Thus when the “ opening” 
pressure is on from the bridge any door may be closed 
by moving the lever connected with the valve of the 
particular door. The door, however, will remain 
closed until the lever is reversed. Similarly, if the 
“‘ closing”’ pressure is on from the bridge any door 
may be opened, but in this case directly the hand 
pressure on the local lever is removed the door passes 
under the control of the central lever on the bridge 
and is automatically closed. 

The Vaterland is equipped with eighty-three boats, 
two of which are driven by motors. This boat 
installation has accommodation for 5600, the full 
complement of passengers and crew being 5350. 
The Welin system of launching is in use, as in the 
Imperator, whereby each boat is controlled by one 
man. A large number of boats has been placed on 
the lower promenade deck, 20ft. lower than the boat 
deck. But, nevertheless, in a rough sea their launch- 








ing must always be attended with considerable risk. 

The engines are similar to those installed in the 
Imperator, but we may briefly state their general 
arrangement. The ship is driven by four four-bladed 
propellers, making normally 185 revolutions, as com- 
pared with 175 in the earlier ship. The propelling 
machinery, consisting of quadruple turbines of com- 
bined impulse and Parsons type, is accommodated 
in three engine-rooms, the foremost of which is 69ft. 
long and the two others 95ft. long. There is a 
passenger lift in each engine-room. The total ahead 
horse-power is about 72,000, giving an average speed 
of about 23} knots. In the Imperator an average 
of 22} knots is produced, the ahead horse-power 
being 62,000. Dr. Foerster, who designed the Vater- 
land, informed us that this increased speed is due to 
the improvement in the construction of her stern, 
which below water is shaped like that of a cruiser, 
whereas above water it is similar to what we are accus- 
tomed to see in ships of the merchant service. He 
told us that he met with considerable difficulty in 
combining the two, and success was not finally 
reached until much time had been spent at the 
experimental tank at Bremerhaven. 

The steam when “‘ going ahead ”’ passes first to a 
high-pressure turbine on one of the inner shafts, then 
to an intermediate-pressure turbine on the other 
inner shaft, and then is equally divided in two low- 
pressure turbines on the outer shafts. Each separate 
shaft is available, however, by itself for running or 
manceuvring. The astern turbines are sub-divided 
into two equal high-pressure and low-pressure tur- 
bines, the low-pressure being again arranged on the 
outer shafts. The combined astern horse-power 
amounts to 35,000, as in the Imperator. The total 
turbine installation has 760,000 bronze blades. The 
thrust bearings have a surface of about 75 square 
feet altogether. The exhaust steam is condensed 
in four condensers of pear-shaped section, each having 
a cooling surface of 16,150 square feet. Four centri- 
fugal pumps of 4ft. 3in. diameter, driven by two 
engines, supply the cooling water for the condensers. 
Four double-feed pumps draw the feed water from the 
tanks in the double bottom, and, in conjunction with 
four main feed pumps, deliver it into the boilers. 

There are forty-six single water-tube boilers of 
Yarrow type arranged in four rooms, each 75ft. long 
and extending with their bunkers over the whole 
width of the ship. The necessary steam is generated 
at a pressure of 235 lb. on the inch. The total 
heating surface is 203,000 square feet, and the total 
grate area 3760 square feet. These figures are 
exactly the same as those given for the Imperator, 
and it is remarkable that the later ship should be able 
to develop normally over 16 per cent. more power— 
72,000 to 62,000. The air required for the forced 
draught is drawn by four fan blowers. Each of these 
blowers has a fan of 13ft. 94in. diameter, and forces 
the air through channels of 45 square feet cross 
section into the space under the grating of the fur- 
naces. Four ash ejector pumps with 6356 cubic feet 
capacity per Lour, sixteen ash ejectors, six ash hoists 
and three ash cooling valves are provided for dealing 
with the ashes and sending them overboard. Four 


| steam bilge pumps, each of 4944 cubic feet capacity 


per hour, continuously empty the bilges of the engine 
and boiler-rooms. Four feed-water purifiers, two 
oil separators, as well as two mixing feed-water 
heaters and two economisers for heating the feed 
water, are provided. 





An efficient electric lighting system contributes to 
comfort and safety. Current is generated by five 
turbo-generators of 2000 ampéres capacity at 110 
volts, which serve 10,000 electric lamps in the ship. 
A sixth dynamo of 100 ampéres is placed far above 
the water line, ensuring partial light even if the 
machines in the lower engine-room are disabled. A 
completely fitted machine shop is situated in the for- 
ward engine-room, containing lathes, drills, planers, 
&e. The ship is fitted with Frahm anti-rolling tanks. 

An important feature of this vesse] is that the 
uptakes from the boiler-rooms do not pass directly 
through the centre of the ship, but divide at a point 
beneath the lowest passenger deck, pass up the sides 
and join again in a single tube above the boat deck. 
The most valuaole effect of this arrangement is that 
the ventilation of the boiler-rooms is enormously 
improved. In addition to this, it has become possible 
to have three alleyways running fore and aft without 
interruption in the passengers’ quarters, which add 
greatly to their convenience and give an effect of 
great space. 

The Hamburg—America Line aims at making its 
passengers feel more as if they were staying in some 
large and luxurious hotel in London or New York 
than travelling across the Atlantic. The main public 
rooms, with the exception of the first-class dining- 
room, are on the promenade deck and their decoration 
is overpowering in its gorgeousness. For ourselves, 
we must confess to a love of greater simplicity. 
Special mention must be made of the ball-room on 
account of its large dimensions. Its length is 80ft., 
its width 58ft., and its height 21}ft. The roof i 
suspended from lattice girders. The first-class dining- 
room has accommodation for 800 passengers and 
cen thus seat all the first-class passengers at once. 
The gallery which surrounds this room in_ the 
Imperator has been dispensed with in the Vaterland 
and the room has been enlarged. Its dimensions are 
135ft. long, 30ft. high, and it extends in width right 
across the ship. Its beauty is impaired by the 
decoration of the dome, which is painted in most 
vivid colours and the effect is not harmonious. 
Space will not allow us to describe the restaurant, 
palm court, smoking-rcom, drawing-room, and the 
many other rooms set apart for reading and writing. 
It is enough to say that no expense has been spared 
in studying the comfort of the passengers. 

Numerous facilities for amusement have been pro- 
vided. If you care to walk four and three-quarter 
times round the main promenade deck you may be 
content in that you have completed a mile. The 
swimming bath, 65ft. long and 41ft. wide, has a 
maximum depth of 9ft. In addition, there are 
electric and steam baths and gymnasia, &ec., the 
first and second-class passengers’ containing every- 
thing that the most exacting can require. 

It may be of interest to give some dimensions and 
statistics of the Vaterland as compared with those of 
the Imperator. 


Imperator. Vaterland. 
Length 920ft. Gin. 950ft. 
Beam .. 98ft. 100ft. 
Tonnage 52,100 58,000 
Passengers .. 4,020 4,100 
Crew 1,180 1,250 


The Vaterland was built by Blohm and Voss, of 
Hamburg, to the designs of Dr. Foerster, naval 
architect to the Hamburg-America Line. Her keel 
was laid in September, 1911, and she was launched 
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on April 3rd, 1913. On her trials against a gale 
blowing 60 miles an hour she averaged 25.4 knots ; 
with the wind behind she increased her speed to 26.3 
knots. At one period her engines developed 90,000 
horse-power. There is, however, no intention on 
the part of her owners of competing with the Maure- 
tania and Lusitania in point of speed. The average 
speed of the Vaterland will probably be about 234 
knots, the horse-power produced being about 73,000, 

We publish a photograph of the ship, taken by 
Becken and Son, of Cowes, when she was at anchor 
in the Solent before proceeding to Cherbourg last 
Friday morning. 

In conclusion, we desire to express our thanks to 
the Hamburg-America Line for its hospitality and 
for allowing us to see for ourselves the latest and 


largest product of German shipbuilding. 








SHOOTING IN THE NAVY. 


Tux: Blue-books dealing with the shooting in the Navy 
during the year 1913, which have recently been issued, 
are even more puzzling than usual, and it is harder than 
ever to deduce from them any useful comparison between 
the practice during the year 1913 and that of previous 
years. We shall not, therefore, attempt to make any 
general comparison as we have done on former occasions, 
and shall content ourselves by giving an abstract of the 
yresent reports, which are entitled ‘“ Result of Battle 
Practice in His Majesty’s Fleet in 1913,” and ‘‘ Result of 
‘Test of Gunlayers-with Heavy Guns and Light Quick- 
firing Guns in His Majesty’s Fleet, 1913.” : 

Taking the first mentioned, we find at the outset that 
there has been a rearrangement in the returns. The 
corresponding Blue-book of 1912 lumped battleships and 
battle-cruisers together. The present report divides them 
up into Class I., “ Battleships of * Dreadnought ’ and Jater 
Classes and Battle-cruisers ; ’’ Class II., ‘‘ Battleships prior 
to ‘Dreadnought’ class’’ During 1913 fifteen battle- 
ships of the “ Dreadnought ” and later classes and battle- 
cruisers took part in the battle practice. Seven of these 
vessels were armed with 13.5in. guns and eight with 12in. 
The results they achieved were exceedingly 
divergent. We may say that the general conditions under 
which firing took place are given as being “ good,”’ “ very 
good,” and “‘ excellent,” so that it may be taken that 
there was not any very great difference in the weather or 
in other atmospheric factors which go to influence the 
shooting. The variation in the results is therefore all 
the more noteworthy. These results—separating the 
13.5in. gun ships from the 12in. gun ships—are as 
follows :— 





guns. 


Order | Order 
of merit. 13.5in. Guns. Points. | of merit. 12in.Guns. Points. 

1 .. KingGeorgeV. 974 | 4 .. Dreadnought 651 
2 Princess Royal 786 6 Neptune -. 690 
3 Monarch 766 7 Bellerophon .. 550 
5 Orion... 635 8 Inflexible «Ske 
9 Thunderer 506 10 Indomitable .. 481 
12 Centurion 457 il St. Vincent .. 464 
14 Lion 334 13 Collingwood .. 397 
15 Vanguard 302 


It will be observed that the King George V.’s score is 
nearly three times that of the Lion, while the Dread- 
nought’s score is more than twice that of the Vanguard. 
Moreover, the 12in. gun Dreadnought comes fourth in 
the entire list, while the 13.5in. gun Lion is fourteenth. 
In Class II1.—‘ Battleships Prior to ‘ Dreadnought 
Class "’—nineteen ships took part. All these ships had 
a primary armament of 12in. guns, the majority having a 
secondary armament of 6in. guns, though in some cases 
there were 9.2in., and in a few a combination of 9.2in. 
and 6in. guns. The weather conditions were very 
varying, They are given as being “excellent, ‘‘ very 
good,”’ * good,” *‘ unfavourable,” ‘* difficult,” and “ very 
difficult.” It is impossible, therefore, to form a correct 
estimate of the relative shooting efficiency of the various 
competing units. We may say, however, that the points 
scored by the first four vessels were :— 


Ship. Score. Conditions. 
King Edward VII... .. .. 515 Very good 
Dominion ~2 ae 477 Good 
Commonwealth 430 Very good 
Venerable 334 Very good 


At the other end of the list come the four 
the following table :— 


vessels given in 


Ship. Points. Conditions. 
Zealandia ..  .. 156 Very good 
Britannia .. 142 Good 
Hibernia .. 117 Good 
Cornwallis 115 Very difficult 


No doubt there may be numerous factors, in addition 
to the weather, &c., which enter into the matter and which 
we not disclosed ; but it is hard for those without internal 
information to understand why, for instance, under 
practically similar conditions, both being classed as ‘‘ very 
good,” the King Edward VII. should, on the one hand, 
return a score of 515 points, while the Zealandia, with an 
exactly similar armament, could only obtain 156 points. 

In Class III.—*‘ Cruisers *°—thirteen ships are mentioned. 
In this case, though the conditions are all reported as 
being more or less favourable, comparison is again difficult 
because of the variation in armament, some of the vessels 
having 9.2in. guns, some 7.5in., and some 6in. We, 
however, give the first four and the last four units in the 
accompanying table :— 

Order 


of merit. Ship. Armament. Score. Conditions 

1. Roxburgh 4-—7.5in.1.; 6-6in. VIT... 550 Excellent 

2. Achilles... 6-9.2in. X.; 4-7.5in. I]. 446 

3. Monmouth 14-6in. VII. and VIII... 443 Good, strong glare 
4. Hampshire 4-7.5in. I.; 6-6in. VII... 431 Good 
10, Natal .. 6-9.2in. X.; 4-7.5in. IT. 245 Very good 
11. Shannon 4-9.2in. XI; 10-7.5in. LI. 179 Very good 
12, Donegal 14-6in. VIT.and VIII... 107 Excellent 
13. Argyll 4-7.5in. I. and 6in. VII. 102 Excellent 


Here, again, some curious divergencies will be noticed. 


The Achilles and the Natal, with identical armament and 
with “ excellent’ and ‘‘ very good” conditions, scored 
446 and 245 respectively. The Monmouth and Donegal, 
with similar guns, scored 443 and 107 respectively, not- 
withstanding that the Donegal’s conditions were “ excel- 
lent” and the Monmouth’s “ good,” but with a “ strong 
Still more noteworthy is the difference between 


” 


glare. 





the shooting of the Roxburgh, which heads the list, and 
the Argyll, which ends it. Both vessels are armed in a 
similar manner and both were operating under “‘ excellent ” 
conditions, yet the score of the Roxburgh was nearly 
five and a half times as big as that of the Argyll. 

In Class 1V.—‘‘ Light Cruisers ’—returns are given from 
ten vessels. The majority of these are armed either with 
4in. VII. or 6in. XI. guns alone, though the Liverpool and 
the Newcastle have both types of guns. The scores of 
the first three and last three vessels are as follows :— 


Order 


i. Ship. Armament. Score. Conditions. 
merit, 

1. Amphion .. 10—4in. VII. . 817 Excellent 

2. Chatham .. ‘in. XI. -. .. «- 6597 Excellent 

3. Liverpool .. 2-6in. X1.; 10-4in. VII... 569 Excellent 

8. Active ; 10—4in. VII. 374 Excellent 

9. Weymouth 8—6in. XI... 363 Excellent 

10, Southampton 8—6in. XI... 280 Very good 


It will be seen that the Amphion scored more than twice 
as much as the Active, though both fired under “ excellent ” 
conditions and both had the same guns. Similarly, the 
Chatham obtained more than twice as many points as the 
Southampton, though the armament was the same in 
both vessels, and the only difference was that whereas the 
conditions were ‘‘ excellent ”’ in one case, they were “‘ very 
good ”’ in the other. 

A noticeable fact is that the score of the vessel heading 
the list in each class was considerably in excess of that of 
the vessel coming next in order of merit. Thus, in Class I. 
the difference was 188 points; in Class II., 38 points ; 
in Class III., 104 points; and in Class IV., 220 points. 

The remainder of this Blue-book relates chiefly to the 
firing of the destroyers. We learn that out of nine boats 
of the “ K ”’ class, the Spitfire led with 153 points and the 
Achates was last with 66 points. In both cases the con- 
ditions were “excellent.” Of thirty-nine boats of the 
“HH” and “I” classes, the Larne led with 162 points 
and the Beaver was last with 61 points; but whereas the 
Larne had “good ’’ conditions, those of the Beaver were 
‘‘unfavourable.’’ The Sandfly, however, which also had 
** good’? conditions, only managed to make one point 
more than the Beaver. Sixteen vessels of the “‘G ” class 
fired. The Wolverine was first with 210 points gained 
under “ excellent ’’ conditions, and the Renard second 
with 144 points—a difference of 66—obtained under 
‘** good ” conditions. At the other end of the list were the 
Scourge with 76 points and the Scorpion with 68 points, the 
conditions being “‘ excellent ’’ and ‘“‘ good ”’ respectively. 

Of the vessels of the “ F” class armed with 4in. guns, 
the Nubian, with 160 points, was first and the Maori fifth 
and last, with 82 points, the conditions in both cases being 
‘*excellent.”” Of the ‘‘F” class armed with 12-pounder 
guns, the Mohawk led with 206—conditions “‘ good ’— 
and the Tartar, with a score of 95, was fifth and last with 
** excellent ” conditions. 

Returns are given from twenty-three boats of the 
“E” class. The first and second were the Stour, 
with 215, and the Cherwell, with 185, and the two last, 
the Swale, with 76, and the Dee, with 75, the conditions 
in all cases being ‘“‘ good.” In classes “‘ A,” “ B,” ‘‘C,” 
and ‘“ D,” which are lumped together, there were forty- 


nine boats. The scores of the first three and last three 
were as follows :— 
Order 
of merit. Boat. Score. Conditions. 
1 .. Mermaid 166 Good 
| ee ae 148 Good 
3: .. tae as 145 Good 
47 Kestrel .. TB. +. ve lewd 
48 Success .. 67 .. .. Unfavourable 
49 Peterel .. 65 Good 


In the Blue-book giving the results of tests of gun- 
layers in 1913, we notice, first of all, that whereas in past 
years there were two Blue-books devoted to this purpose, 
one of these being for heavy guns and the other for light 
quick-firing guns, this year these two sets of returns have 
been combined in one book. One of the chief points of 
interest contained in it is the following table, which com- 
pares the years 1910, 1911, 1912, and 1913 :— 





In scoring time. 





Nature of gun. Percentage of hits 





Rounds fired. to rounds fired. 
1919, 1911.| 1912,| 1913, 1910./ 1911.| 1912.| 1913. 
a eotrtes: Been ta fied ice ur oes eens inert bah eeee Deeg 
13.5in, B..Mark V.| — | — | 126| 171) — | — |38.00|66.66 
l2in. B.L. K.E. VII 
and later .. .. | 525 | 560 | 623 | 214 48.90/37.30/54.74/51.40 
l2in. B.L. before | 
K.E. VII. .. ..{| 260 | 287 | 141 13 32.30/35. 20/35. 46/38 .46 
10in. B.L. Marks VI. 
em VE. 26 «2 26 30; — 10 (23.07/33.33} — /40.00 
9.2in. two gun 
i ee ee 66 | 104 55 50.90/53 .03)45.20)41.81 
9.2in. single gun} 
turrets... .. ..| 444 | 461 | 427 | 102 55.60/55.30/55.74/58.82 
7.5in. BLL. Mark II. | 250 | 256 | 251 38 52.00/58 . 20/52 . 20/68 .42 
7.5in. B.L. Mark I.| 123 | 108 | 116 19 39.80/39 .08/36.20/21.05 
7.5in. B.L. Marks | 5 
Il. and IV. -. | 144] 143 | — 48 45.10/48.30) — /54.16 
@in. B.L. Marks X1. | 
and XII. ..  .. | 250 | 323 | 436 | 225 53.60/49.50/49.77/53.33 
in. B.L. Marks VIL. | 
_and VIII. 2266 |3024 |2104 | 604 46.20/49.90/49.65/42.54 
in. B.I. | 681 |21153 |1412 [1863 44.10/42.00/38.50/55.34 
6in. Q.F 1002 | 934 | 231 | 119 (63.30/58 .60/63.60/51.26 
4.7in. Q.F 579 | 497 | 396 | 328 42.70/40.60/38.60/28.65 
4in. Q.F 896 | 937 | 678 | 285 48.50/47.00/42.04/48.07 























It will be observed that in the large majority of cases 
fewer rounds were fired in 1913 than in either of the three 
preceding years. The most noteworthy exceptions are 
the 13.5in. and the 4in. breech-loading guns. In both 
cases there is also an increased percentage of hits to rounds 
fired over all of the other three years recorded. The per- 
centage of hits to rounds fired was, on the whole, greater 
than the average. The principal exceptions were the 

















following :— 
| Percentage of hits 
: | to rounds fired. Points 
Gun, — aor below 
Average of] three-year 
1913. 1910, 1911,) average. 
and 1912. 
9.2in. two gun turrets .. ua 41.81 49.71 7.90 
pil Ree ty. Se Se 21.05 38.36 17.31 
6in. B.L. Marks VII. and VIII... 42.54 48.58 6.04 
i _ SNe cet peer 51.26 61.83 10.57 
4.7in. Q.F. } 28.65 40.63 11.98 


A fewer number of ships took part in the tests than had 
been the case in the preceding years, the numbers being :— 
1910, 127; 1911, 134; 1912, 116; and 1913, 67; while 
only one-third the number of men fired, the numbers being 
1522, 1671, 1528, and 528 for the four years respectively. 
No explanation is given of this. 

From the figures given regarding guns smaller than 
4in. quick-firing, we have compiled the following table :— 





Percentage of hits to rounds 
fired. 











Gun. 
Average of, Figures Figures 
years 1910, for for 
1911 and 1912. 1913. 
1912. 
12-pdr., 18 ewt., and lant ye Q.F. 58.66 60.17 54.09 
12-pdr., 12 ewt. Q.F., and 8 ewt... 50.68 68.78 60.03 
6-pdr. and 3-pdr.Q.F... .. .. 40.94 63.56 39.33 
3-pdr. Vickers ALESIS PED YEW 54.04 77.82 52.00 





It will be seen that though the figure for 12-pounder, 
12 ewt. quick-firing, and 8 cwt. guns—60.03—was con- 
siderably greater than the average of the figures for 1910, 
1911, and 1912, yet with the other guns the 1913 figures 
were all below the averages of these three years. In no case 
did the 1913 figures equal those of 1912; but probably 
the latter may be regarded as phenomenal. They were 


certainly exceedingly good. 








THE CONTROL OF MARINE TURBINES FROM 
THE NAVIGATING BRIDGE. 


In our issue of May 10th, 1912, we published a descrip- 
tion of the United States naval collier Neptune, a vessel 
fitted with Westinghouse turbines and speed reduction 
gearing. In that article it was briefly mentioned that 
the propelling machinery was not only under the direct 
control of the engine-room, but was also adapted to be 
controlled separately from the navigating bridge. Since 
this bridge-control system was first fitted to the Neptune 
its details have been more or less modified, and in this 
article we propose describing the features of the mechanism 
as it is now constructed. 

The broad principle of the system is the use of com- 
pressed air to transmit the movements of the bridge- 
control handle to the engine-room and the use of oil under 
pressure to operate the relays actuating the steam inlet 
nozzle valves. 

A little reflection on this general statement shows 
us that the problem involved in the design of this method 
of control is similar to that encountered in the design of 
steam steering gear. In both cases fluid pressure is 
employed to effect the movement of certain parts, and 
when these parts have been moved into the desired position 
the fluid pressure is relied upon to hold them stationary 
in that’ position against the action of certain restoring 
forces. If the fluid pressure diminishes, whether by 
leakage or condensation, the restoring forces will master 
the control. If it increases unintentionally the movement 
of the will exceed that set by the control. 

The problem of controlling marine turbines from the 
navigating bridge by means of a fluid pressure trans- 
mission system is thus more complex than it appears 
at first sight. Were it merely a matter of controlling 
the starting and stopping of the turbines, the system 
could be arranged quite simply by means of an air or oil 
cylinder in the engine-room. When the piston of this 
cylinder was at one end of its stroke the turbine nozzle 
valves could be full open, and when at the other end they 
could be completely closed. The exact magnitude of 
the fluid pressure required to operate this piston would 
be immaterial. Nor would it matter whether the pressure 
leaked away after the movement of the nozzle valve 
control ring had been effected, for when the valves were 
once fully open or fully closed there would be no necessity 
for applying a force to hold them fully open or fully closed. 
In the limiting positions of the nozzle valve ring no 
restoring or opening force would—or rather, need—act 


on it. 

Actually, however, it is required to maintain the 
nozzle valve ring in positions intermediate between the 
fully open and fully closed, for the bridge control has 
to regulate the speed as well as the starting and stopping 
of the machinery. It has, in fact, to do all that the 
ordinary ship’s telegraph will do, but without the inter- 
vention of the man in the engine-room. Put simply, 
it has to be arranged that the air or oil cylinder, already 
referred to, has to operate in the following manner :— 
When it is deprived of fluid pressure it has to bring akout 
the complete closure of the nozzles; when the full fluid 
pressure is admitted to the cylinder the nozzles have to be 
thrown fully open ; when any intermediate pressure is in 
existence the nozzles have to be open to a proportionate 
extent. A definite position of the nozzle valve ring thus 
corresponds with a definite position of the piston in the 
operating cylinder, and this definite position of the piston 
corresponds in turn with the maintenance of a definite 
pressure in the cylinder. Obviously, if this pressure falls 
away by leakage the nozzles will tend to close, while if it 
should rise accidentally the nozzles will open farther. In 
both events the speed of the turbines will not be that 
arranged for from the bridge. As pipes and connections 
which do not leak are unknown, and as it is scarcely 
possible to guarantee that the supply of fluid will remain 
absolutely constant in pressure, it is necessary to provide 
means whereby leakage of pressure will be made up and 
a rise of pressure reduced before the loss or increase can 
produce any material alteration in the setting of the 
nozzle valve ring. 

In the Westinghouse bridge-control system the operating 
fluid between the bridge and the engine-room is compressed 
air. This is supplied by a standard Westinghouse air 
brake compressor. This constant pressure supply is 
taken to the bridge-control valve and is there stopped 
completely, reduced in pressure, or sent through to the 
engine-room at full pressure according to the position of 
the control handle in its quadrant. The exact pressure 
transmitted to the engine-room is, in fact, proportional 





to the are through which the control handle is swung. 
The construction of the mechanism involved in this 

part of the system is shown in diagram in Fig. 1. The 

' bridge-control handle A is mounted on a shaft which 
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carries a double cam B. Against this cam the nose of 
a plunger C is pressed. This plunger is hollow, has both 
ends closed, and is provided with ports at D and E. It 


works inside a piston F provided with a projecting sleeve | space L must therefore also be proportional to the com- 


G. In this sleeve are formed ports H. The piston and 
plunger are enclosed in a cylinder, and each is acted upon 
by a spring. It will be noticed that a port is formed in 
the piston at J and another in the cylinder wall at K. 
It will be noticed, too, that, as represented in Fig. 1, the 
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Fig. 1—DIAGRAM OF CONTROL VALVE 


control handle A is in the mid or “ stop” position, and 


that when this is so the right-hand edge of the ports H is | 


just in line with the left-hand edge of the ports E, whik 
the left-hand edge of the ports H is just in line with th« 
left-hand end of the plunger C. 

In all positions of the mechanism the port D in th 
plunger is always in communication with the high-pressurr 
air supply. This supply is of a sensibly constant pressure 


The function of the valve we have just described is tc | 


change this high pressure into a pressure proportional t< 
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the are through which the handle A is swung. Let this 
handle be swung ahead through an angle a. The cam B 
will then push the plunger C inwards through a propor- 
tional amount—say, through a distance d—and as a result 
the ports E will open the ports H by a like amount. 

ressure air is now free to flow from the compressor 
through the ports D E H into the space L. 


action of its spring. This movement ceases when the 
piston has been pushed through the distance d, for at 





— 


on the left-hand face. This spring has been compressed | would fail when set to give speeds in the region of “ dead 
| through a distance d and is therefore exerting a push | slow.” 
proportional to this compression. The pressure in the For this reason it is impossible to transmit the pressure 
established in the space L direct to the engine-room 
| pression d, or, in other words, to the angle a, through there to operate the turbine nozzle valves. The loss due 
| which the control handle A has been swung. The explan- | to leakage past the piston of the operating cylinder in the 
ation of why it should be so is obviously to be found in the engine-room, together with the leakage from the connecting 
fact that the full pressure delivered by the air compressor | pipes and that past the piston F of the control valye 
does not fill the space L instantaneously when the ports E itself, would, under these circumstances, exceed the 
open the ports H. | permissible maximum. Further, the volume in commun. 
The pressure in the space L once established by the | cation with the space L would be considerable and would 
movement of the control handle on the bridge, has to be | not be constant, but would vary with the displacement of 
maintained constant until the speed of the ship is next | the piston in the operating cylinder. Both these circum. 


High- | 


This air acts | 
on the piston F and pushes it over to the left against the | 


ridge 
ontro/ Lever 


altered. If the pressure leaks it has to be made up. This 
process is looked after automatically by the design of 





| stances would produce a sluggishness in the action of the 
| control. 

















| 
| 
| 
| the valve. Thus if the pressure in the space L falls the 
piston F will be pushed over to the right by its spring, 

thus causing the ports H to open the ports E and admitting 


fresh pressure from the compressor until the initial state | 


is re-attained. Before leaving this part of the mechanism 
it may be pointed out that the exact pressure delivered 
by the compressor is immaterial to the working of the 
device. So long as the compressor pressure exceeds a 
certain amount the pressure established in the space L 
is solely determined by the movement of the plunger C. 
| It may be added that when the control handle is returned 
to its mid position the pressure in the space L is released 
to the atmosphere by way of the ports J K. 

A practical difficulty has now to be faced. The action 
of the valve will break down if the leakage loss from the 
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Fig. 3—DIAGRAM OF WESTINGHOUSE BRIDGE CONTROL SYSTEM 


this point the ports H close the ports E and the communica- 
tion with the compressor is cut off. Air under pressure 
is thus trapped in the space L; but what is the pressure 
of this air? At first sight it looks as if it must be the 
constant pressure created by the compressor. But this 
is not so. The pressure is proportional to the distance d 
through which the piston and plunger have moved. That 
it must be so is made evident by considering the equilibrium 
of the piston F. Neglecting friction, the air pressure on 
its right-hand face is balanced by the push of the spring 





space L exceeds a certain definite rate. Let the control 
handle A be operated so as to open the ports E H by an 
areaa,say. With the more or less constant pressure of the 
air compressor behind this area there is a definite rate of 
flow through it. If the leakage area permits of a flow equal 
to or greater than this flow no pressure will accumulate in 
the space L and the piston F will not move over to the 
left. The smaller the area a the less is the permissible leak- 
age, so that if the leakage is excessive the valve, while 
working satisfactorily on the control of the higher speeds, 


Fig. 4—THE CONTROL CYLINDERS ON THE TURBINE 


| It is necessary, therefore, to relay the pressure in the 
| space L to the engine-room and to make the relaying 
| device look after all the leakage loss involved in the 
| connections between itself and the operating cylinder. 
The control valve—Fig. 1—can make up the leakage pro- 
duced by itself and involved in the short connections 
extending from it to the relaying device. 

The relaying device is shown in diagram in Fig. 2 
It consists of a three-part casing divided into three cham- 
bers N P Q by means of two diaphragms R R. The central 
chamber P is connected by the pipe M with the space L 
—Fig. 1. The two chambers N Q are connected together 
by a pipe 8 so that the pressure at all times is the same in 
both. Each diaphragm carries a valve. One of these, T, 
opens and closes the chamber N to the atmosphere, while 
the other, U, opens and closes the chamber Q to the pres- 
sure of the air compressor. A pipe V is led off from the 
chamber Q to the operating cylinder in the engine-room. 

With the establishment of a definite pressure in the 
| space L—Fig. 1—a similar pressure is, of course, esta- 
| blished in the chamber P—Fig. 2. Such pressure swells 
| the diaphragms and thereby opens the valve U to the 
| compressor pressure and closes the valve T to the atmos- 
| phere. Air from the compressor therefore fills the cham- 
| ber Q, the pipe S, the chamber N, the pipe V, and the 
| operating cylinder in the engine-room. Just as in the 
| ease of the control valve, the inlet of air is throttled and 
the full pressure delivered by the compressor does not 
fill these spaces and pipes instantaneously. As it increases 
in amount it tends to restore the diaphragms to their 
unstrained state, and when it is just equal to the pressure 
in the middle compartment the valve U closes and the 
valve T opens. It will be noticed here that as the valves 
are balanced the effective areas on each side of the dia- 
phragms are equal. 

Thus as soon as the pressure in the chambers N Q and 
the connecting pipes reaches equality with the pressure 
in the chamber P it is released. No sooner is it released, 
however, than the valve U opens again and the valve T 
shuts. The pressure in the chambers N Q again rises 
only again to fall, and so on. In practice the movement 
of the valves is very slight and very rapid, and the net 
result is the maintenance in the chambers N Q, &c., of 
a pressure identical with the pressure in the chamber P 
and varying through an imperceptibly small range. 

The volume connected with the space L—Fig. | 
namely, the volume of the pipe M and of the chamber P 

—Fig. 2—is thus constant at all times, except for the 
minute “ breathing” of the diaphragms. Further, the 
relaying device will make up any loss of pressure occurring 
through leakage between itself and the operating cylinder. 
In addition, its action is such that as the piston of the 
operating cylinder is being displaced and the volume to 
be filled is increasing, the piston is followed up by a sub- 
stantially constant pressure identical with that established 
in the space L—Fig. 1. The transmission, therefore, 
from the control handle to the engine-room is practically 
instantaneous and is unaffected by the leakage which is 
bound to occur. 

The further course of the transmission may be followed 
from the complete diagram of the system given in Fig. 3. 
From the relaying device the air passes first to a reversing 
valve A—Fig. 3. Before the control handle on the bridge 
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can be pushed into the astern quadrant it has to be dis- 

laced sideways in a slot. This sideways movement oper- 
ates the reversing valve and thereby switches the control 
off the ahead nozzles on to the nozzles of the astern 
turbine. The ahead details are shown in Fig. 3. The 
astern details, being similar, are omitted. 


From the reversing valve the air pressure established 
in tho relaying device is taken, not to an operating cylinder 
in the engine-room, as we have implied above, but to a 
relay cylinder B—Fig. 3; see also Fig. 4. The piston 
of this cylinder is pushed back until the air pressure is 
balanced by the compression of a spring. This movement 
induces & proportional ‘movement in the same direction 
in a piston valve C. Oil under a pressure of about 65 lb. 
per square inch is thus admitted into the space D behind 
the piston of an operating cylinder and the opposite end 
of this cylinder placed to exhaust. The piston E there- 
upon moves to the left and, being connected to the nozzle 
valve ring as shown, opens the nozzles. 
The fulcrum of the lever F has now changed from the 

in G to the pin H. As the piston E moves to the left, 
therefore, it pulls the valve C over with it. When this 
valve lias closed the oil ports the movement of the piston E, 
of course, ceases, and all the details from the control lever 
to the nozzle valves take up their desired positions. 

Our description of the events that occur applies to the 
case of starting the machinery from rest or of increasing 
the speed. When it is desired to reduce the speed or to 
stop the process is just reversed. The exhaust from the 
space L of the control valve and from the chamber P of 
the relaying device takes place through the ports J K— 
Fig. |. The exhaust of air from the relay cylinder B— 
Fig. 3—and its connected spaces takes place past the 
valve T -Fi ae 2 

Should the speed of the turbines tend to rise above 
that ordered from the bridge—as by the racing of the 
propellers—a governor is arranged to come into action. 
So long as the speed of the turbines is in accordance with 
the setting of the bridge-control handle the pipe J—Fig. 3 
—is filled with oil at atmospheric pressure. If the speed 
rises above the desired amount the governor admits high- 
pressure oil to this pipe, the pressure of which, acting on 
the right-hand end of the piston in the cylinder B, pulls 
the valve C over to the left. Oil is thus admitted to the 
space K of the operating cylinder, while the space D is 
placed to exhaust, and as a result the nozzle valves are 
partially closed until the speed of the turbine falls again 
to the prescribed amount. 

An example of this bridge control, together with other 
exhibits representing the application of certain products 
of the Westinghouse Machine Company to marine service, 
is, we understand, to be shown at the forthcoming Shipping, 
Engineering, and Machinery Exhibition at Olympia. 








THE ROYAL COMMISSION ON RAILWAYS. 
No, XIIL.* 


Att the members, except Mr. Jackson, were present 
at the meeting of the Royal Commission on the afternoon 
of Thursday, the 14th inst., when two witnesses were 
heard, the first of whom was Mr. F. D. Williams Drummond. 
Mr. Drummond is interested in the Llandilo and Lampeter 
Light Railway, 23 miles in length. The Light Railway 
Commissioners held their inquiry in 1905, and the Board 
of Trade confirmed the Order in 1908. 

The railway has not, however, been begun owing to the 
restrictive conditions laid down in the Acts of 1896 and 
1912. Under the Act of 1896, Sec. 4, Sub-section 1, 
no loan is available from the Treasury unless at least 
one-half of the total amount required is provided by 
means of share capital, and one-half of this amount must 
have been subscribed and paid up by persons other than 
local authorities. Under the Act of 1896, Sec. 5, Sub- 
section 1, as amended by the Act of 1912, Sec. 5, Sub- 
section 2, a grant could be obtained from the Treasury 
if an existing railway company had undertaken to work 
—under the Act of 1896 it was “ to construct and work ” 
—the railway. But owing to the refusal of the Great 
Western and London and North-Western companies to 
do this the light railway could not either raise the one- 
half of the capital to get a loan nor could it get the grant. 
These companies said that the railway would not be 
remunerative, but witness believed that they did not like 
the line. It connected at Llandilo the Vale of Towy joint 
line of the London and North-Western and Great Western 
with what was the Manchester and Milford, but now part 
of the Great Western at Lampeter, south of Aberystwyth, 
across a country without railways. At present the traffic 
was taken vi@ Ferryside, three times the distance. There 
was already a light railway from Lampeter to Aberayron, 
and this was being worked by the Great Western. 

The stumbling block was the Sub-section 1 of Sec. 4 
of the Act of 1896. This should be amended so that the 
prescribed amount of outside capital might be less, The 
company could not get a grant under the Development 
Act as the railway would be trading for profit. The rail- 
way would be of standard construction with 75 lb. rails. 

In answer to Mr. Prothero, the witness said that he 
believed that only two light railways in England had 
obtained a grant, and they had succeeded, he thought, 
by the contractors meeting the financial conditions. If 
there were a loss, Mr. Drummond thought that the 
Treasury should make it good, but, on Mr. Prothero’s 
suggestion. he agreed that the local authorities might give 
aid from the county, and possibly from the district, rate. 

Sir Frederick Upcott made what we thought a very 
valuable suggestion, which was that the main companies 
should not be asked to send through traffic over the line. 
This would save them from the loss on that traffic, and so 
remove their objections to the line. 

Mr. Edmund Stirk, of Halifax, followed, but there was 
nothing new in his evidence. 

_ On Friday, when the Commission was complete, except 
for Mr. Shackleton, three witnesses were heard. The first 
was Mr. E. H. Beckwith, of Pickford and Co., Limited, 
general carriers, who gave as an illustration of the need 
for a cheaper tribunal, his company’s case against the 
London and North-Western Railway. This started in 
the Railway Commission Court in July, 1903, but judg- 
ment was not given in the Court of Appeal, where the case 
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went, until May, 1907. Lord Loreburn remarked that 
this was the first complaint the Royal Commission had 
had as to the law’s delays. Witness said he was not com- 
plaining of the Railway Commission, but instanced the 
case as showing the difficulties of dealing with such a 
smal! matter as was in question, 7.e., the amount due to 
Pickfords as a rebate for cartage. Mr. Beckwith also 
wanted the cheaper tribunal recommended by Mr. Russell 
Rea’s Committee, and for the rate books to show “ station 
to station” rates in all charges and the charges for other 
services. 

Witness was strongly opposed to nationalisation. 
“T cannot put this point too highly,” he said. British 
railway services were very effectively rendered, and he 
really had no complaints to make. Under State ownership 
the quick goods service would probably be withdrawn, 
claims might not be recognised and credit accounts would 
be closed. The delays experienced in France and Germany 
were unknown here, and he had to allow considerably more 
time for consignments on the Continent. He would wel- 
come any closer arrangements between English com- 
panies, so long as the trader was protected. 

Mr. F. Warner, of the Silk Association of Great Britain 
and Ireland, asked for a modification in the Carriers’ 
Act, passed in 1830, whereby silk is regarded as an article 
‘“of great value in a small compass,” and had to be 
specially dealt with as a consignment. Witness admitted 
that this was a case for parliamentary action. He also 
said that through the good offices of the Board of Trade 
a conference with the railway companies had been held 
and concessions were likely to result. 

The last witness was Mr. F. Parker Rhodes, of Rother- 
ham, the chairman of the Association of Private Owners 
of Railway Rolling Stock. He said that he appeared 
before the Commission to make sure that in any change 
that might be made in the ownership or working of English 
railways provision was made to secure to traders the right 
to have their own rolling stock. He also asked that when 
a trader’s wagon was delayed in transit a rebate should be 
given. : 

The great majority of Mr. Rhodes’ friends were opposed 
to nationalisation ; it would be bad for the trader and bad 
for the country. Generally, the facilities afforded by 
English companies were equal to those found elsewhere. 
The railways had done great good for the country. His 
only complaint against them was that they did not keep 
their undertakings up to the mark and only made improve- 
ments when they were actually needed. But, after all, 
said the witness, railways are not the only people who do 
that. 

The Commission then adjourned until yesterday— 
Thursday—afternoon. 
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SUCTION BETWEEN PASSING AEROPLANES ? 


Srr,—The disastrous collision in mid-air between two Army 
geengerens at Farnborough on Tuesday of last week, following 
so closely on a very similar accident at Buc last month, seems 
to me to raise the question of whether or not “‘ suction” can 
manifest itself between passing aircraft. The circumstances 
of the two disasters are noticeably similar. In the French 
accident one machine was overtaking the other, and when 
directly over and only a few feet above it, the upper machine 
was seen suddenly to fall upon the lower. Both fell to the ground 
and the pilot and passenger of the overtaken machine were 
burnt to death. In the English disaster the conditions were 
almost identical. The two machines involved had previously 
been noticed to be flying remarkably close together. Suddenly 
the upper machine was seen to dive downwards while the lower 
appeared to shoot upwards. They met with a crash and fell 
to the earth. The pilot and passenger of the lower machine 
lost their lives, but the pilot of the upper, like the pilot and 
passenger of the upper machine at Buc, escaped with severe 
injuries. 

Since the Hawke-Olympic collision most ple have come to 
the conclusion that “* suction ” can be manifested between pass- 
ing vessels, and that it can reach a magnitude beyond the power 
of the helm to control. It would be extremely curious—indeed, 
it would strike one as almost anti-physical—to find that there 
was no similar phenomenon of suetion between two passing 
airships. In fact, the probability of there being such a suction 
is so strong that we can, I think, safely say that the problem 
to be considered is whether or not the magnitude of the suction 
can become sufficient to overcome the means of controlling the 
airships, and whether or not, and, if so, to what extent, a similar 
phenomenon is to be expected between passing aeroplanes. 

I recently watched a certain distinguished scientist blowing 
large soap bubbles, and was much struck with the obvious 
difficulty he had in fanning a bubble out of danger when it 
approached within a certain distance of the walls of the room. 

e strove to do so by creating an upward draught between the 
bubble and the wall, and although he fanned vigorously he was 
as often unsuccessful as otherwise. Indeed, at times it cer- 
tainly appeared as if the fanning were actually assisting the 
bubble to disaster. I overhe him remarking that there 
seemed to be an ‘‘ extraordinary attraction ’’ between a soap 
bubble and certain objects, but the thought arose in my own 
mind that it was a case of ‘“‘suction”’ pure and angle. A 
similar experiment conducted with two soap bubbles or with 
two toy balloons filled with coal gas would be instructive to 
watch. 

While these observations clearly apply to dirigible balloons, 
their application to aeroplanes is not direct. On this point, 
however, the results of certain carefully conducted experiments 
on the influence of the planes of a biplane on one another seem 
to have a very illuminating bearing. Given two superposed 
planes, whether the two planes of a biplane or the planes of two 
adjacent but separate machines, what is the effect of the one on 
the other? Experiments made by M. Eiffel, at Teddington, and 
elsewhere indicate the answer quite clearly. It is indisputably 
established that one plane does exert an influence on the other, 
and that the closer together the planes are brought the greater 
is this influence. The reason is obvious. The upper wing 
directs a current of air downwards into the vacuum in the 
neighbourhood of the upper surface of the lower plane—a vacuum 
on which quite two-thirds of the lift of the lower plane depends. 
Conversely this vacuum extending upwards is bound to affect 
the pressure on the underside of the upper wing and therefore 
reduce the lift. The joint effect is a reduction in the combined 
lift of both planes. M. Eiffel has found that for two cambered 
wings spaced at a distance apart equal to the length of the wing 
chord the reduction of the lift is equivalent to a loss of 23 per 
cent. or so in the effective area of the wings arranged in the 
monoplane manner. 

It may be argued that this effect cannot be called ‘‘ suction ”’ 
as we understand it in the case of two passing vessels. I would 





suggest, however, that the difference is merely one of definition. 
The reduction of pressure on the underside of the upper wing 
and the reduction of v on the topside of the under wing 
could be produced in the wings when separated by d ing 
the relative velocity of the air past them. We seem, therefore, 
entitled to say that the loss of effective area in a biplane arrange- 
ment is due to a reduction in the velocity of the air in the space 
between the wings.* In the case of suction between passing 
vessels the attraction is, of course, produced wholly or in part 
by an inerease in the velocity of the water in the space between 
them. 

It is extremely unfortunate that neither the National Physical 
Laboratory nor M. Eiffel, nor anyone else so far as I am aware, 
has investigated the wings of biplanes separately. They have 
all fanih-nen themselves to discovering the loss of combined lift 
and do not inform us how much of this loss is to be attributed 
to the upper plane and how much to the lower. If both lose 
equally, then my argument, I must admit, fails entirely, for 
when we apply the results to the case of two superposed 
machines we would have to conclude that if they fell at all as 
the result of their interaction they would fall at equal rates. 
Collision in mid-air would therefore not occur from this cause 
unless one pilot, feeling himself falling, tried to elevate his 
machine—a by no means unlikely occurrence. 

We are not, however, entitled to suppose without experi- 
mental evidence that the loss of lift is equally distributed 
between the two wings. Indeed, it is much more likely, I think, 
that the lift of one is interfered with more than that of the other. 
The vacuum on the back of a wing contributes quite two-thirds 
of the total lift. Itmay be hazarded, therefore, that the vacuum 
of the lower wing upsets the lift of the upper wing to a greater 
extent than the pressure of the upper wing upsets the lift of the 
lower. In the case of two superposed machines I would there- 
fore expect the upper to suffer a greater loss of lift than the lower. 
Iam a in this opinion by the fact that in both the 
English and French collisions it was the fall of the upper machine 
on to the lower that apparently precipitated the collision. 

I put this theory of suction between aircraft forward with 
reserve, and only desire to point out the possibility of its being 
the cause or a contributory cause of aeroplane collisions. As 
to whether two aeroplanes can approach one another in mid-air 
sufficiently close to produce the effect I have spoken about, 
and as to whether a loss of effective area of something between 
11} and 23 per cent. is sufficient to produce disaster under the 
stated conditions, I will express no opinion. I desire, however, 
to commend the matter to the further discussion of aeronautical 
experts, and particularly to those engaged on the experimental 

e of the science. AEROFOIL. 

London, 8.E., May 18th. 


METAL v. WOOD FOR AEROPLANES. 


Sir,—In connection with the disputed question of the relative 
merits of wood and steel in structures which are liable to vibra- 
tion, an interesting comparison is possible in the case of wheels. 

In artillery wheel practice, where absolute reliability combined 
with a reasonable degree of lightness is essential and where the 
stresses are more severe than in any other form of timber struc- 
ture, wood only is found to give satisfaction—usually ash or 
sissoo. 

I believe I am right in stating that at the period of the late 
South African war six batteries of artillery were ordered from 
a German firm. These batteries were fitted with the latest steel 
wheels. In less than three months of actual use these wheels 
had to be scrapped and wooden wheels substituted, because these 
steel wheels were unable to withstand the vibrational st 
set upin them. Incidentally, the ordnance factories must have 
a regular museum of steel wheels. 

Aeroplanes are undoubtedly subject to continuous vibration 
when in flight, although such vibrations are not so severe in 
character as those in artillery wheel practice would be, but the 
period of such vibrations would be greater. 

What the aviator wants is security from mishap whilst in 
the air. A small flaw in the interior of a steel tube is practically 
impossible to detect ; but any flaw in a timber scantling shows 
itself at once by a variation in the direction of the grain of the 
timber for some distance around the exact position of the flaw. 

Thus, apart from its greater resilience in withstanding shocks, 
and its greater power of the absorption of vibration, timber 
would appear to be the safer material for use in plane construc- 
tion. O. Paut Monckton. 

London, 8.W., May 15th. 

















LAUNCHES AND TRIAL TRIPS. 


AruM, cargo motor vessel; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of the Flower 
Motor Ship Company, Limited, London; dimensions, 350ft. 
B.P. by 47ft. by 27ft.; to carry 6000 tons; the vessel is fitted 
with twin-screw Diesel motors of the Polar type working on the 
two-cycle principle with four working cylinders on each motor, 
and developing 1150 brake horse-power; built by Swan, 
Hunter and Wigham Richardson, Limited ; a speed of 10} knots 
was attained on trial trip, May 7th. 

Van Der Duyn, steel screw steamer; built by Swan, 
Hunter and Wigham Richardson, Limited ; to the order of 
Messrs. Wambersie and Zoon, of Rotterdam; dimensions, 
343ft. by 45ft.; to carry fruit from West Indies and Central 
America; engines, triple-expansion ; constructed by North- 
Eastern Marine Engineering Company, Limited; launch, 
May 7th. 

URaWANA, twin-screw passenger steamer; built by Phillip 
and Sons, Limited, Dartmouth ; to the order of Crown Agents 
for the Colonies for British Guiana; dimensions, 100ft., 25ft., 
and 9ft.; to carry passengers and cargo ; engines, two sets com- 
ar surface condensing, pressure 140]b. per square inch ; 
aunch, May 9th, 1914. . 

LEvNET, steel screw single-deck steamer; built by Ropner 
and Sons, Limited ; to the order of the Gordon Steam Shipping 
Company, Limited, London ; dimensions, 351ft. 6in. by 48ft. 6in. 
by 24ft. 4in.; to carry cargo ; engines, triple-expansion, pressure 
180 lb. per square inch ; constructed by Blair and Co., Limited ; 
launch, May 11th. 

CorINTHIC, steel screw steamer ; built by Irvine’s Shipbuild- 
ing and Dry Docks Company, Limited ; to the order of Messrs. 
W. H. Cockerline and .» Hull; dimensions, 400ft. by 52ft. 
by 29ft. 6in.; to carry 8000 tons; engines, triple-expansion, 
25}in., 42in., and 70in. by 48in. stroke, pressure 180 Ib. per 
square inch ; constructed by Richardsons, Westgarth and Co., 
Limited ; launch, May 11th. 

Rurrarp HAtt, steel screw steamer ; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of Ellerman 
Lines, Limited ; dimensions, 420ft., 53ft., and 32}ft.; engines, 
inverted direct-acting triple-expansion ; constructed by the 
Wallsend Slipway and Engineering Company, Limited ; launch, 
May 12th, 1914. 

SPRINGWELL, steel screw steamer; built by Wood, Skinner 
and Co., Limited ; to the order of the Well Line, Limited, New- 
castle ; dimensions, 425ft. by 54ft. by 33ft.; to carry cargo, 
London—Calcutta trade ; engines, quadruple-expansion, 25}in., 
36in., 52}in., and 76in. by 54in. stroke, pressure 220 Ib. per 
square inch ; constructed by North-Eastern Marine Engineering 
Company, Limited ; trial trip, recently. 








* This opinion is apparentiy shared by Messrs. Short Brothers, as. 
the reader may gather by turning to the last page but one of this 
issue.—ED. THE E. 
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A NEW AIR COMPRESSOR. 


Tue ordinary form of Reavell quadruplex compressor | 
is now fairly well known, but in these days of strenuous | 
competition, no firm can afford to rest on its laurels, and 
** Progress’? must be the watchword of all who wish to 
maintain their position. Good though the original com- 
pressor was in eliminating the suction valves, Messrs. 
Reavell have now gone a step further and managed to 
design a compressor which has no valves at all in the 

















Fig. 1—SECTION OF COMPRESSOR CYLINDER 


ordinary sense of the word. All those who have had to 
deal with air in large volumes or at high pressures know 
what that means. How this has been effected will be 


clearly seen by reference to the drawing of the compressor | 
Here the hollow gudgeon pin, | 





cylinder—shown in Fig. 1. 
as before, acts as a suction valve, the ports therein being 
closed and opened as required by the oscillation of the 


head of the connecting-rod, and air is compressed in the | 


cylinder A by the rising of the piston B ; in this case to 
a pressure of 10 lb. per square inch. It is at this point 
that, owing to the disappearance of the delivery valves, 


Meanwhile the upper part of the pilot piston J has entered 
| the cylinder E and entrapped therein a certain amount of 
| air which forms a cushion and so keeps the pressure always 


on the top side of the gudgeon pin. The exact volume of 


| this chamber, of course, requires careful calculation in 


order that the compression may be sufficient to keep the 


| pressure on the pin without putting unnecessary work on 


the compressor. In the lower two of the four cylinders 
drains are fitted to this chamber to prevent an accumula- 
tion of oil or water. Several points of interest arise out 
of this method of construction. The most important 
of all is the entire elimination of valves, so that the water 
jackets can be kept clear of obstructions, and the flow 


| armature to the two pieces of shafting is very 


alike, and instead of being coupled together by a short 
length of intermediate shafting to carry the “armature 
spider of the motor for driving them, the ends of th 
shaft are brought close together with only a small ‘nia 
vening space, and the armature is mounted on these two 


| shafts; thus the main bearings of the compressors serye 


also to support the weight of the armature, and great 
compactness results. The method of attachment of the 
cl 

Each of the shafts has a cone upon it which fits inate 
corresponding cone bored in the armature boss, the end 
portion of the shafts being parallel and bearing on a 
parallel portion in the centre of the boss. Split rings R R 
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Fig. 3—SECTION THROUGH 


of water should be even and well distributed over all the 
| surface, 

The particular installation with which we propose to 
deal is one built by Messrs. Reavell for Mr. J. M. V. 
Money-Kent, and is to be used for providing air for con- 
| verters, where the pressure required is only 8 lb. to 12 lb. 
per square inch. With the ordinary form of compressor 
for low-pressure air the amount of work wasted in simply 
lifting the valves forms a very high proportion of the 
whole, whereas with this valveless form there is no such 
loss, which, in addition to the reduction in the clearances, 

















Pig. 2—ELECTRICALLY-DR 


which were equally arranged in a ring round the top of 

the cylinder A, the alteration in design commences. | 
Attached to the main piston B is what is termed a pilot | 
piston P, the centre of which is hollow, and serves as a | 
passage for the air delivered from the cylinder to the main 

delivery belt. 

The compressed air instead of, as previously, passing | 
out of the delivery valves, now passes out at the bottom | 
of the cylinder, through the passage E in the gudgeon pin 
and up the centre of the pilot piston. From there, when the | 
piston has risen high enough, it passes out of the ports F | 
into the chamber G, and so into an air belt H, which is 
common to all the four cylinders of the compressor unit. | 


tee ere 


IVEN AIR COMPRESSOR 


allows the size of the plant to be decreased. These two 
factors, with the help of a nice piece of designing work, 
have resulted in what we think must be about as small 
a piece of machinery for its output as can well be imagined. 

The compressor cylinders are arranged in sets of four 
at 90 deg. to each other in the ordinary quadruplex manner, 
and two sets are used in the one plant, so that there are 


| eight cylinders, and the air is divtded up into eight streams, 
which can more effectively be cooled than in the case of 


an ordinary compressor with one or two cylinders. 

The method of mounting the compressors is clearly 
shown in Fig. 3, and there are some nice little points about 
this. The crank shafts of the compressors are exactly 


Se 
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COMPRESSORS AND MOTOR 


| are bolted together over the shafting, and in these rings 
| are fitted drawing-in studs by which the cones can be 
drawn tightly up and held in position, the actual drive 
being taken by the keys shown. If the casing of the 
compressor had been made in two parts split through the 
bearing, the ring R could, of course, have taken the form 
of a collar turned solid on the shaft. 

The two compressors are mounted on a heavy cast iron 
bed with the motor in between, and, as we say, it makes 
a wonderfully compact little plant, considering that it 
has to deliver 2500 cubic feet of air at 250 revolutions per 
minute. At that speed the compressors run very quietly, 
much more so than the ordinary valve type, as is natural. 
It is hardly fair to judge of the vibration, as on the occasion 

of our inspection the set was only mounted on a couple 
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Fig. 4—-INDICATOR DIAGRAM 


of angle iron girders. The air is collected from the belt, 
which runs right round the compressor castings, and passed 
into the delivery piping ; in the event of the compressor 
delivering into a receiver, a non-return valve is fitted 
in this piping, the necessity for which, we learned, is that 
if the electric motor is stopped the air pressure would drive 
the compressors round as an air engine. In this particular 
plant, however, no receiver is fitted, and therefore no 
non-return valve is needed. There is also a by-pass valve 
in the piping which, when the compressors are delivering 
too much air, allows the whole of the output of one of the 
compressors to exhaust into the atmosphere, though we 
must admit we hardly see the need for this, as the plant 
will run very slowly. 

The indicator card, which we are able to show in Fig. 4, 
is very interesting, as showing an almost entire absence 
of wire drawing and a very good compression line. 








EDUCATIONAL INTELLIGENCE. 


A course of lectures on “ Industrial Hygiene ” will be 
delivered by Professor Sir Thomas Oliver, M.A., M.D., LL.D., 
| F.R.C.P., F.R.S. (Ed.), Professor of Medicine in the University 
of Durham College of Medicine, Newcastle-upon-Tyne, in the 
lecture room of the Royal Institute of Public Health, on the 
dates given below. The fee for the course will be one guinea. 
Syllabus :—Lecture No. 1, Wednesday, May 27th: The Rise 
and Progress of Factory Legislation. Lecture No. 2, Thursday, 
May 28th: Injurious Occupations—(a) Fumes: Melting and 
Pouring of Metals; Lead; Zine; Brass. (b) Dust: Pottery; 
Printing, &e. (c)Gas: Occupational Poisoning by Gas ; Carbon 
Monoxide ; Sulphuretted Hydrogen and Use of Explosives. 
Lecture No. 3, Wednesday, June 10th: Coal Mining: Its Risks 
to Life and Health. Accidents, Explosions, Dust. Lecture 








No. 4, Thursday, June 11th: Gold Mining and Diseases of the 
Lungs. Lecture No. 5, Wednesday , July 8th : Ankylostomiasis. 
A Newly Added Danger to Mining at Home and Abroad. Lecture 
No. 6,Thursday, July 9th : The Passing of Great Industries or How 
Dangerous Trades have been Rendered Comparatively harmless 
Occupations. Lucifer Match-making and the Silvering ol 
Mirrors. 
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FAILURES OF HEAVY BOILER SHELL 
PLATES. * 
By SIDNEY A, HOUGHTON. 


In spite of the fact that the knowledge of the manufacture 
science of steel making increases ‘en by year, as shown 
the Journal of the Iron and Steel Institute, it is unfor- 
by tely true that failures of plates which have passed the 
ps0 tests are not yet eliminated. That this should be the 
— ‘th the lower grade Reh Coie of mild steel would 


nase wit ae r 
cae ive cause for criticism, but that they should oceur with 


and 


noe Dey boiler shell plates used in marine boilers, which are 
- from the highest class of mild steel, and generally from 
eal charges, is a matter which is worthy of special investi- 
pon The only paper on the subject seems, however, to be 
a able one by Mr, J. T. Milton, Chief Engineer of Lloyd’s 
Re ister, on “ Fractures on Large Steel Boiler Plates,”” which 
; von ie the “ Proceedings’ of the Institution of Naval 
Architecta.t This paper is of considerable importance, but prac- 
tically deals fully with only one case, which was investigated 
py Professor Arnold, though four or five others are described. 
“The importance of failures of this nature has long been 
recognised, and careful investigations have been made by the 
Board of Trade and the Classification Societies into fractures 
discovered in the boiler shops, but as financial questions often 
arise between the steel maker and the boilermaker it is not 
as a rule possible to publish the results at the time, and indeed 
in some instanees the actual causes have not been definitely 
ascertained. 


The cases described in the present paper are. selected from 
those which have come under the author’s notice during the 
last fifteen years. Some of the plates were not under Board of 
Trade inspection, but through the courtesy of Lloyd’s Register 
of Shipping and the British Corporation for the Survey and 
Register of —— facilities were afforded for testing and 
examining the plates in conjunction with their surveyors. 

“Tt should be stated here that the plates had all been tested 
in the usual way, at least one tensile and two bend tests being 
taken from opposite corners, and in some instances from each 
corner, and that the results were satisfactory ; also that the 

lates were bent cold in the rolls to the necessary radius, and 
that all rivet holes were drilled in place. : 

The principal details of the failures are given in a table [not 
reproduced.—Ep, THE E.] and a description of the circumstances 
attending them is given before considering the causes of failure 
asa whole. It must be understood that the opinions as to the 
causes of failure are those of the author and are not necessarily 
those of the Board of Trade or of the Registration Societies 
eoncerned. In some inst the conclusions arrived at cannot 
be fully verified; but the author hopes that by thus publishing 
them it will be possible to obtain criticisms and suggestions 
which will lead to the discovery of the correct ones. 

All the plates were made by the acid open-hearth process 
with the exception of plate C4, which was made by the basic 
open-hearth. ear 

The cases considered are not dealt with in chronological 
order, but are divided into three classes as follows :— 

(A) Plates in which partial cracks only have occurred. 

(B) Plates which have cracked right across in the boiler shop. 

(C) Plates which have failed under the hydraulic test. 

Class A.—In most of the plates of this class the cracks have 
occurred in dressed portions, and hammering has been one of 
the chief causes of failure, though many plates are abnormal 
in some other characteristic. It is hoped that this list of failures 
may help to prevent the use of this obnoxious practice in future. 

Al.—This plate had some well-marked surface defects, 
accompanied by an absence of carbon near the surface, possibly 
due to the slab being burnt in the soaking pit ; the surface has 
been well hammered, and it is not surprising that the steel in 
this part gave way when bent. The structure near the centre 
was very coarse, and is in great contrast to that on the outside, 
which may be due to the slab not being uniformly heated. There 
is considerable difference between the original tests and those 
in the vicinity of the fracture, and as the analysis does not agree 
with the latter, it is probable that the drillings were taken from 
another place and that the plate was far from uniform in com- 
position, though it should be mentioned that there is no sign of 
segregation in the sections examined. 

A2.--Both the sulphur and phosphorus were very high in 
this plate, and the latter formed some carbonless bands near 
the surface, thereby helping to cause roughness and conferring 
extra brittleness on the part which was hammered. This 
metal contained a great number of blowholes which increased 
towards the centre, and it may be remarked that in several 
instances an excessive number of blowholes appear to indicate 
an inferior quality of metal, though at first sight there seems 
no reason why any material difference should be noticeable if 
the metal is stressed in the same direction as that in which it 
is rolled. The general structure is very lamellar in character, 
which it is suggested may be produced if the slabs are soaked 
too long, especially when the phosphorus content is high. The 
failure of this plate was due to hammer dressing on surface 
defects produced by the minor segregations of phosphorus. 

A3.—The primary cause of the failure of this plate was 
probably a large carbonless area due possibly to the surface of 
the slab being burnt or decarbonised in parts; there are also 
some carbonless bands below caused by phosphorus segre- 
gations. There were no signs of hammer dressing on this plate. 

A4.—-The structure of this plate was extremely lamellar 
and there were an excessive number of blowholes. The phos- 
phorus was quite high enough and there was a considerable 
amount of arsenic ; the plate was also hammer dressed, but there 
were no signs of segregation near the fracture. 

A5.—This plate shows a structure considerably different 
from the preceding cases; it was said to have been annealed, 
but if so the annealing was very inefficient. The general 
structure was very fine and mostly lamellar ; in fact, too small 
to be produced by annealing, and the plate must have been 
finished at a very low temperature, thereby setting up internal 
stresses, 

A6.—The defect in this plate was only found under the 
hydraulic test when a leak was observed near a rivet hole ; 
and on further examination it was seen that there was a crack 
starting from the rivet hole in a dressed part. This crack 
did not go right through the plate, and was only shown by 
the water passing round the rivet itself. The length of the 
crack was 17}in. and the depth 1 }in., and it was of the ‘‘ bubble ” 
description. The tensile tests were satisfactory, but the struc- 
ture shows that the plate was finished at a high temperature, 
probably not less than 800deg. Cent., and that the plate had 
been hammered in the dressed part to conceal a surface defect. 

A7.—This plate was partly riveted into the boiler, when it 
was found that there was a transverse crack 13in. long, extending 
from one of the rivet holes, this being in a part of the plate 
which had been dressed. The tensile tests taken near the 
crack gave satisfactory results, with the exception of one which 
failed with an extension of only 4 per cent. due to a concealed 
surface defect. The bend tests were similarly good, except 
one taken alongside the crack which failed from a surface defect. 
lhe analysis gave nothing unusual, though the phosphorus was 
somewhat high, whilst the microscope showed that the structure 
was fairly normal, but that the surface had been severely 
hammered to conceal surface defects arising from the outside 
of the slab being overheated. 

A8.—This plate had been curved to radius when an irregu- 
larly shaped crack about 8in. long was noticed in a dressed part. 
On the piece containing the fracture being broken the crack 








* Tron and Steel Institute,—Abstract. 
Tt Vol. xlvii. (1905). 





was seen to be very uneven in character, extending to about 
half the thickness of the plate. - The tensile and bend tests were 
satisfactory, except bends made from the dressed portion, which 
failed at a small angle. Analysis showed that whilst the carbon 
decreased towards the surface the phosphorus increased, and 
this latter condition showed itself as usual as carbonless bands. 
There were also some blowholes at the surface which had been 
severely hammered. The internal structure differed consider- 
ably from that at the outside, being of a marked lamellar 
veer, and was decidedly coarse for the thickness of the 
plate. 

A9.-This plate had also been curved to radius before a 
crack din. long was found in a dressed part near one side. No 
tensile tests were taken, but bend tests were made from the 
dressed portion, These all failed at a comparatively small 
angle, and it is evident that this test is a simple and efficient 
one for disclosing surface defects which have n hammered. 
The analysis is fairly normal, but the microscope showed some 
large flaws and carbonless bands near the surface. The latter 
h been hammered apparently with a flogging hammer, 
judging by the distortion produced, and it was a foregone con- 
clusion that a plate so treated would fail when bent. 

Al0,—Two cracks in dressed porticns of this plate were 
observed after it had been bent to radius, one being near the 
end and the other about midway along one of the sides, the 
latter crack being exceptional in that it was of a rectangular 
character, one part being transverse and the other longitudinal. 
Bend tests from the dressed portion failed, and a section near 
the rectangular crack revealed the nature of one of the defects 
which it had been attempted to hammer down. This was 
evidently caused by some foreign substance which had been 
rolled in, and produced the depression. The structure was 
deformed by hot work and the top surface had been hammered. 
There were, in addition, some carbonless bands and flaws near 
the surface, and, though it sounds paradoxical, there was an 
increase of carbon towards the surface, there being no signs 
of segregation. 

All.—The cracks in this plate were not discovered till the 
boiler was ready for the hydraulic test, when two were seen, 
one 8}in. and one 9in, long, in dressed parts not far from the 
middle of the plate. After the plate had been removed a portion 
was cut off and broken through the 8}in. crack, which was then 
seen to be of the “‘ bubble ’’ description. The tensile tests gave 
varying results, and showed that the plate was segregated, but 
all the bend tests were satisfactory. The analysis showed 
excessive carbon and phosphorus, and indicated that the 
material was unsuitable for a shell plate. In preparing the 
sections for the microscope it was noticed that the metal was 
soft and powdery to the file, similar to that of a steel casting, 
and on examining the structure this was found to approximate 
to that of an imperfectly annealed casting, showing that the 
plate had been rolled at a grossly excessive temperature. This 
plate was also hammer dressed, possibly in order to hide defects 
due to the surface being burnt. The following abnormal features 
occurred in this plate :—Excessive rolling and finishing tem- 
perature, excessive carbon and phosphorus, hammer dressing. 
and central segregation, so that its failure was not a matter for 
surprise. 

Al2.—When this plate was being bent in the rolls a tinkling 
noise was heard, and on examination two cracks were found in a 
dressed portion, one 3jin. and the other Ijin. long. This part 
of the plate was cut out and broken, when it was seen that the 
principal crack was of the “ bubble ’’ description, so that it 
would seem that this form of crack can be produced by bending 
the plate. The transverse tests taken in the vicinity of the 
cracks all gave poor results, and some failed with a square 
fracture and a white line indicating segregation. The structure 
of the plate shows a large number of minute sulphide of man- 
ganese flaws, which increased towards the centre both in size 
and quantity; it seems that the fissures shown on the fractured 
surfaces were due to this and not to piping. From the micro- 
secopical examination it is probable that the amounts of carbon 
and sulphur given in the analysis are under-estimated. 

A13.—In this instance a crack about 8in. long was found in a 
dressed portion of the plate near the centre. The analysis 
obtained was normal and the mechanical tests were satisfactory. 
The structure showed heavy blowhole and surface flaws, with 
earbonless bands near the surface, which had been hammered. 
The general structure was very coarse, indicating high tempera- 
ture of rolling and slow cooling, and possibly this plate had been 

iled. 
. Class B.—The failures in this class are in some respects of a 
more important character than those already considered, as 
the plates failed by cracking right across in the rolls, giving 
the impression of extreme brittleness. 

B1.—This plate had only partially been bent to the required 
radius when it broke mevals! saree. there being two cracks in 
approximately the same line, which were only separated by a 
small web of metal. The tensile tests from this plate all gave 
good results, and the chemical analysis is not abnormal, except 
that the quantity of phosphorus is high and greater at the out- 
side than in the inside. structure of the steel showed an 
excessive number of blowholes, so that before etching the metal 
looked in parts more like wrought iron than steel. As might 
be expected from the analysis, there were also considerable 
local segregations of phosphorus at the outside, and, considering 
their amount and well-known want of ductility, they probably 
constituted the principal cause of failure. The plate was also 
rolled hot on one side, and on examining the sections at the 
fracture after light etching, lines were seen on the ferrite crystals 
which were at first thought to be slip bands, but on examination 
at higher wer were found to sy Neumann’s lines. This 
plate and B4 are almost the only ones in which the author 
has seen these lines, and in both cases the metal was hard to 
the file, more so than would appear from the analysis. It is 
suggested that the ferrite contained arsenic or some other harden- 
ing constituent which was not analysed for. 

B2.—This plate cracked right across in the rolls during the 
first pass. It had been cross rolled, so that the longitudinal 
axis of the ingot was the transverse one of the plate. The 
metal generally was of excellent quality, but from the fact 
that some segregation showed on one side of the plate and blow- 
holes at the other it is evident that too great a portion of the 
ingot was used. The number of these blowholes was very con- 
siderable, and the structure on this side of the plate was of a 
coarse crystalline character, indicating it had either been over- 
heated when being annealed and possibly piled afterwards, or 
that annealing had been insufficient to break down the rolling 
structure ; on the whole the former would appear to be the 
correct opinion. Also at this side the effects of shearing had 
not been entirely removed by planing, but the structure only 
appeared to be distorted on the inside of the plate, as the edge 
had been bevelled as usual. A noticeable feature about this 
plate was the increase of pearlite on the outer surfaces, and it is 
suggested that this might be due to the effect of an excessive 
amount of composition on the ingot mould. In this connection 
it may be mentioned that heavy carbonisation of the surface 
may take place in large steel castings when certain carbonaceous 
coatings are given to the moulds, which fact does not seem to be 
so widely known as is desirable, and it is worthy of careful con- 
sideration by the users of such castings. The increase was com- 
paratively slight in this instance, but would produce an appre- 
ciable effect when the plate was being bent. The most striking 
feature revealed by this case was the great importance of uniform 
annealing at a correct temperature. 

B3.—The carbon content of this plate was too much, indicating 
that little work was given to the steel; the finishing tempera- 
ture was very high, and there was considerable difference 
between the structures on opposite sides. There was also 
segregation in the centre of the plate and a large number of 
blowholes near the surface, so that altogether the metal might 








be described as unsuitable for the purpose for which it, was 
intended. 

B4,.—This plate broke completely across when being passed 
through the rolls for the first time, the fracture being of a coarse 
erystalline character. The tensile tests were, on the whole, 
satisfactory, only two of the transverse tests showing segrega- 
tion, which, however, did not reduce the elongation below 24 

r cent. The analysis shows high carbon and oe gag 

th being in excess of the amount suitable for mild steel. The 
chief causes of failure appear to be the formation of a brittle 
structure combined with unequal annealing and high phosphorus. 

Class C.—The failures under this heading are the most serious 
of all, seeing that they imply that the actual factor of safety 
of the shell was less than two. 

Cl.—In the first case to be considered the boiler was made 
with two strakes of plating, and the strake containing the 
manhole cracked right across through that part, near the minor 
axis, when the hydraulic p e had hed 1} times the 
working pressure, although it is said that twice the working 
pressure had been previously applied. In this plate segregation 
must have been an important element in producing failure, but 
probably the principal factor was the presence of internal 
stresses in the plate. It is difficult to estimate what proportion 
of these was due to rolling and what proportion to the manhole 
riveting ; but, on the whole, it seems not unlikely that they 
were about equal. 

C2.—In this instance the hydraulic test had reached about 
40 lb. below the double pressure when the shell plate gave 
way at the manhole with a sharp report. The main crack 
extended from the manhole to one of the rivets in the cireum- 
ferential seam, and was open {th of an inch at the manhole and 
7th of an inch at the seam. There was a small crack on the 
other side of the manhole extending only to the nearest rivet 
hole, and it was noticed that the caulking of the ring was undis- 
turbed. This ring was of the flanged description, which requires 
a considerably larger opening in the shell than the plain variety, 
and is more difficult to fit accurately, so that the author thinks 
that the opening of the plate after the failure was more due to 
stresses set up in riveting than to any resulting from rolling. 
It is also more difficult with this form of ring to arrange that 
the actual compensation approaches the theoretical. The steel 
of this plate was evidently defective, yet in the author’s opinion 
the causes of this important failure must be considered as largely 
mechanical, as the segregation did not extend to the crack 
itself. 

C3.—This case is of an exceptionally interesting character, 
as the plate fractured under the hydraulic test, not through 
the manhole itself, but through the rivet holes at one end of 
the ring, the pressure at the time being at a little under twice 
the working pressure. On the whole, the tests and examination 
do not show that the metal was sufficiently inferior to cause 
failure, and it is therefore to a large extent a question of internal 
stresses, whether produced by rolling or riveting. The fact 
that the plate failed in a part near the manhole where the strength 
was but little reduced points to some cause arising from the 
riveting. The author is therefore inclined to believe that, as 
will be explained later on, the chief stresses in the plate were 
produced by riveting the end rivets, and then working from the 
other end of the ring towards the part where failure took place. 

C4,—This plate was made by the basic open-hearth process, 
and is the one referred to by Mr. Milton in his paper. It will 
be noticed that the longitudinal tensile tests, even when taken 
near the fractures, seldom revealed eny abnormal features, whilst 
the transverse tests were far more successful, and so far as tensile 
tests go, these are certainly the most valuable for ascertaining 
the inferior parts of steel plates. In nearly all the cases dealt 
with the bend tests were satisfactory, and at first sight it seems 
somewhat of an anomaly that a piece of a plate can be bent 
through 180 deg., whilst the whole plate fractures at a very 
slight angle. The conditions are, however, wholly different, 
as in a bend test the metal can flow with little restriction, whilst 
in the plate very little lateral flow is possible. This fact is of 
special importance in considering the effect of hammer dressing, 
as though it is frequently possible to bend a strip of steel after 
being hammered on the outer surface, it does not therefore 
follow that hammering a wide plate would be equally innocuous. 

In dealing with these cases it is essential to remember that 
one cause of weakness does not prevent others, and that in 
general it is the simultaneous occurrence of several defects 
which results in failure. For instance, it is not sufficient to 
say that a plate failed because it was segregated; there is 
little doubt that there are many more or less segregated plates 
in boilers, but they have not failed as no other diverse conditions 
were present. A good plan in dealing with a failure is to 
estimate the percentage value of the different causes producing 
the fracture, and this has been done in Table I. [not 
reproduced.— Ep. THE E.] but it will, of course, be understood 
that the values are only approximate estimates. When the 
total does not reach 100 it means that the author does not 
consider that all the causes have been ascertained. 

In many cases hammer dressing is given as one of the causes, 
and this is something which one might have hoped would have 
ceased long ago. Unfortunately, it frequently happens that 
little hammering saves a good deal of chipping and buffing 
and the temptation to use the first-mentioned tool is considerable. 
Moreover, it is almost impossible to detect it if the plate is 
buffed afterwards, and of this fact the loading bank staff are 
generally aware, so that very stringent orders and constant 
superintend are y to prevent it being done. In 
point of fact the only certain thod of detecting it is to 
examine a section of the plate after fracture occurs, when it is 
generally plainly evident. The surface defects which tate 
dressing may be only roughness caused by scale being rolled in, 
or they may be of a more serious nature in the shape of laps, 
snakes, &c., or due to the local ig Ew of phosphorus 
which cause the “ ghosts ”’ in forging. e latter are probably 
the worst defects and must seriously reduce the ductility of 
the plate as regards bending; they may also tend to give 
a rough surface in rolling by sticking to the rolls, and will 
assist in causing corrosion when the plate is in the boiler. 
The nature and origin of these local segregations have been 
dealt with by Dr. Stead in a lecture on ‘“ Phosphides and 
Carbides in Iron,” and it is to be hoped that steel makers will 
endeavour to produce ingots for such important plates with 
a minimum amount; probably the best plan is to keep the 
phosphorus content as low as possible. : : 

Dressing pena: as now done with an electrically driven 
emery wheel, is per se generally supposed to produce no bad 
effect, and probably this is true if only the surface is cleaned. 
If, however, an extensive deep defect, produced, say, by scale 
being rolled in, is removed, it is quite conceivable that when 
the plate is bent local stresses are produced, seeing that the 
resistance to bending varies as the square of the thickness. 
These stresses may be serious in amount, and in some cases 
may be even one of the primary causes of failure. 

It has been pointed out by Mr. David Colville and others 
that severe internal stresses may exist in heavy plates, as their 
stiffness prevents them from buckling in the manner that thin 
plates do when the rolls are not true, and there is little doubt 
that this cause is a factor, and possibly sometimes the principal 
one, in producing failure. Unfortunately, it seems scarcely 
possible to ascertain the amount of these stresses, or indeed to 
find out when they exist in a plate in most instances, but it has 
been supposed by some investigators that the bubble-shaped+ 
crack winch so frequently occurs in defective eae is due to 
this reason. This crack is nearly always at right angles to the 
direction of rolling, and perpendicular to the surface of the 
plate. As a rule the surfaces of these cracks are oxidised and 
are fairly flat, and their depth varies from one-half to three- 




















+ The shape of the crack is that of a very elongated spirit-level 
bubble.—ED. THE E. 
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quarters of the thickness of the plate. It would seem that, if 
they are the result of relieving internal stresses, the latter reach 
a maximum at some point + Fo the surface. 

In addition to the rolls being actually untrue or having 
become so when hot, there is also the risk of internal stresses 
being set up by the plate being subjected to rain through 
a leaky roof or from having other plates piled on it when hot. 
The latter must be considered a bad practice in every way, as 
very serious stresses may be caused through the plates only 
partially covering each other, so that one part of the plate is 
almost cold whilst the other is still at red heat, and it is quite 
conceivable that this cause alone might be sufficient to produce 
failure. Even if the plate is wholly covered by another it is 
possible that it may be maintained at the dangerous tempera- 
ture of 700 deg. Cent. for some time, thereby producing brittle- 
ness by partially turning the pearlite into cementite. Owing 
to the circumscribed space in some works it is difficult to avoid 
piling altogether, but it would be well that, if it is done, it 
should be confined to plates which will be afterwards heated 
in the course of manufacture. In any case, the author is of 
the opinion that the only satisfactory way to ensure that 
heavy plates are as free as possible from internal stresses is 
to anneal them. This will remove the effect of finishing at 
too high a temperature or too low, and also the results of slow 
cooling at an improper temperature, and as these evils are not 
revealed by the usual tests it is the more important to ensure 
that they do not exist. Although it might seem a simple matter 
to anneal a mild steel plate, yet experience has shown that there 
are several pitfalls to be avoided. Even the most suitable 
temperature has not been definitely settled. One point of 
importance may be mentioned, which is that mild steels con- 
taining a fairly high percentage of phosphorus require very 
much more drastic annealing than those with a small per- 
centage ; it is indeed remarkable how very persistent is the 
structure of a moderately high phosphorus steel. 

It is also of great importance that the whole plate should 
be raised to the same temperature when being annealed, and 
although this should be the first axiom in annealing it is not 
altogether an easy matter to effect with large plates, and some 
of the older annealing furnaces are not free from suspicion in 
this respect. Annealing may also be easily abused by soaking 
a plate to bring its tonnage down, and there are some people who 
apparently see no evil in this if the elongation is satisfactory, 
as it generally is, forgetting that certain forms of brittle material 
are quite satisfactory judged by the elongation. Owing to 
the readiness with which this measure of ductility can be applied 
it is in almost universal use, but the fact alone that bend tests 
are also required with steel plates should be an indication that 
it is not an absolute determination of the suitability of the steel. 
Unquestionably the use of the pyrometer might be extended 
in dealing with the annealing of such important material, ani 
it is difficult to believe that the trifling extra expense weald 
not be soon repaid by the avoidance of expensive rejections. . 

In most of these plates the chemical composition is not 
abnormal, and would not be objected to for most purposes ; 
that is, the sulphur and phosphorus do not exceed 0.06 per 
cent., or if they do, it is only by a small amount. In large 
plates, however, where the work done on them is comparatively 
small, it is necessary for the metal to be exceptionally pure, 
and it must be remembered that both the major and minor 
segregations increase with large masses of steel. Phosphorus 
and sulphur unfortunately segregate so much that, although a 
certain percentage would be harmless enough if distributed 
evenly, it may produce failure owing to these segregations. 
For these reasons it is suggested that 0.05 per cent. should be 
the limit for phosphorus, especially if there is an appreciable 
quantity of arsenic present; the latter element is one whose 
bad qualities are not always fully realised, and it is a good 
plan, as adopted at least one works, to add the quantity of 
it and phosphorus together in estimating the suitability of the 
steel, in which case the total should not exceed, say, 0.06 per 
cent. It also appears that phosphorus has a strong tendency 
towards turning the pearlite into cementite, which occurs 
also if the plate is heated for some time at a temperature below 
700 deg. Cent. 

It is sometimes urged that, owing to the progress of know- 
ledge and increased skill in manufacture, the nominal factor of 
safety of marine boiler shells might be reduced. It is also 
argued that the joints themselves do not fail, and that the 
shell plate itself has a fairly large factor, e.g., with a nominal 
factor of 4.5 for the joints and a percentage strength of 85 
the theoretical factor of safety of the shell plates would be 
nearly 5.3. So far as the steel itself is concerned, the facts 
given in this paper should be a sufficient answer, but it is well 
also to remember that the calculation of the mechanical stresses 
in boilers is not so simple as is often supposed. 

Although not mentioned in the heading ‘‘ Probable Causes of 
Failure,” there is one which is, as it were, a master cause, and 
that is insufficient work on the steel due to the plates being 
made from too small an ingot. The exact proportions are not 
available in all the cases, but apart from the instances given 
in this paper, the author has ample experience as to the evil effect 
of using too small ingots. In the first place, there is the risk 
of including part of the major segregate, the position of which 
varies, as is well known, but from experience it is found that 
if the weight of the plate as cut much exceeds 45 per cent. of 
the ingot there is an increasing probability of including part 
of it, and with 60 per cent. the probability almost becomes a 
certainty. It must be understood that ingots of the usual 
proportions are considered, and that about 5 per cent. is cut 
off the bottom ends. If a larger proportion is cut off there will 
naturally be more danger of approaching the major segregate 
with the plate slab, and for this reason it is desirable to allow a 
fair margin with the percentage. With special methods of 
casting a higher proportion could doubtless be used, but this is a 
matter which rests with the steel maker. Even if this is done 
the objection still remains that insufficient work is put upon the 
material, and this is a point of the greatest importance. In 
the first place, work removes to a large extent the deleterious 
effects of the minor segregations of phosphorus, and, secondly, 
it makes the material more reliable and ductile. This latter 
quality is unfortunately only partially measured by the elonga- 
tion of the tensile test piece, for as is well known it is possible 
to get steel castings giving as good results so far as strength 
and elongation are concerned as rolled steel, yet no one would 
care to stand in front of a boiler under steam if the shell plates 
were made of cast steel. The percentage of reduction of area 
is a more reliable measure of true ductility, but to obtain the 
necessary particulars considerably more time would be required 
than is usually available. 

To some extent the work put into the plate may be estimated 
by the chemical analysis. It is recognised in steel works that 
the carbon content must be increased with the thickness, which 
means that the work done on the material is reduced, even 
allowing for the fact that thick plates are generally finished at a 
higher temperature than thin ones. The author suggests, there- 
fore, that a limit of carbon and manganese might be required 
for each tensile limit in the same way that the amounts of sulphur 
and phosphorus are restricted. Plates Nos. All and B3 may 
be quoted as examples of the want of this restriction ; in these 
plates the carbon was 0.35 and 0.3 per cent. for a thickness of 
lfzin. and lgin. These quantities approach those allowed for 
steel castings, and indeed the structure of these plates was 
similar to that material. The longitudinal tensile tests of these 
plates gave, however, quite satisfactory results, but both plates 
are typical of the use of two small ingots with a high finishing 
temperature. 

To sum up, it would appear that in order to eliminate the 
risk of failure the following points should be complied with :— 

(1) Large ingots ; the proportion of the weight of the plate 
as cut not to exceed about 45 per cent. of that of the ingot, 





(2) Effective annealing, the pyrometer being always used and 
a record kept of the temperature to which each plate was sub- 
jected as well as the length of time it was in the annealing 
furnace, 

(3) Low phosphorus, not to exceed 0.05 per cent., or with 
arsenic 0.06 per cent. 

(4) Inspection of all parts which require dressing by an inde- 
pendent og Pine no plate to be accepted at the boiler works 
which has n dressed, and has not been stamped by the 
inspector on the dressed part. (This has been done by the Board 
of Trade for many years.) 

(5) Occasional transverse tests to be taken from the centres 
of the ends or sides of the plates corresponding with the longi- 
tudinal axis of the ingot. $ 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Puysicat Society or Lonpon.—At the Imperial College of 

Science, Imperial Institute-road, South Kensington, 38. 
“ Volatility of Thorium Active Deposit,’’ by Messrs. T. Barratt 
and A. B. Wood ; “ The Passage of a Particles through Photo- 
graphic Films,”’ by Messrs. H. P. Walmsley and W. Makower ; 
“*On a Null Method of Testing Vibration Galvanometers,”’ by 
Mr. 8. Butterworth; ‘‘ Experiments with an Incandescent 
Lamp,”’ by Messrs. C. W. 8. Crawley and S. W.J.Smith. 5 p.m. 

Roya Instrrution or Great Brrrary.—Albemarle-street, 
Piccadilly, W. ‘‘The Mortuary Chapels of the Theban 
Nobles,” by Mr. Robert Mond. 9% p.m. 

British AssociATION OF MEMBERS OF THE VEREINES 
DevutscHer INGENIEURE.—At Frascati’s Restaurant, Oxford- 
street, London, W. Herr Regierungsb ister Karl Bernhard, 
Lecturer at the Charlottenburg College, will read a paper in 
German on “Die Entwickelung des Eisenbaues und seine 








modernen, besonders asthetischen Anforderungen”’ (‘‘ Recent 
Developments in Steel Construction, with special reference to 
its Esthetic Requirements ”’). 8 p.m. 


SATURDAY, MAY 23rp. 


Tue AssocIATION OF ENGINEERS-IN-CHARGE.—Vizsit to the 
works of Richard Garrett and Sons, Limited, at Leiston. 


THURSDAY, MAY 28ru. 

Tse InstiruTion oF Rartway SicNat ENGINEERS.—At 
the Institution of Electrical Engineers’ building, Victoria 
Embankment, London, W.C. 2.30 p.m. 

Tue Concrete InstituTe. -— Denison House, Vauxhall 
Bridge-road, S.W. Fourth annual general meeting at 4.30 p.m. 
The annual dinner will take place at Connaught Rooms, Great 
Queen-street, W.C., the same evening. 


FRIDAY, MAY 29rn. 
Roya Institution oF Great Brirarn.—Albemarle-street, 
Piccadilly, W. Professor J. C. Bose, on ‘* Plant Autographs and 
their Revelations.” 9 p.m. 


THURSDAY, JUNE 4ra. 

Tue InstrruTion or Mininc Enorneers.—In the Rooms of 
the Geological Society, Burlington House, Piccadilly, London, 
W. llam. The twenty-fifth anniversary of the foundation 
of the Institution will be celebrated at a dinner to be held at the 
Hotel Cecil in the evening, 7 p.m. for 7.15 p.m. 


TUESDAY, JUNE 9rs. 


InstITUTION oF Etecrricat Encrngeers: Scotrisn Loca 
Section.—Annual summer outing. Leave Central Station, 
Glasgow, for Wemyss Bay at 9.30 a.m., thence per steamer 
vid Kyles of Bute to Arran, arriving Whiting Bay at 1.40 p.m., 
returning at 2 p.m. vid Garroch Head. 


THURSDAY to SATURDAY, JUNE lIta ro 13rn. 
Tue Institution or WaTER ENGINEERS.—-Summer mecting 
at Stockport. For programme see below. 
MONDAY to SATURDAY, JUNE 1l5rn to 20ru. 


INcORPORATED Municipat ELEcTRICAL ASSOCIATION. — 
Nineteenth annual Convention at Birmingham. For programme 
see page 566. 








Contracts.—The South Indian Railway Company, Limited, 
has just placed an order with the Motor Rail and Tramcar 
Company, Limited, of 79, Lombard-street, E.C., for the supply 
of three “‘ Simplex ”’ seventy-p ger rail hes, each coach 
to be 40ft. over headstocks and propelled by a 45 horse-power 
motor in conjunction with a ‘ Dixon-Abbott ’’ gear box, afford- 
ing three speeds in both directions, operated from either plat- 
form. These coaches are designed for a speed of twenty-five 
miles per hour. 

Frre PROTECTION AT AN AGRICULTURAL SHOW.—The fire 
protection arrang ts at the Bath and West and Southern 
Agricultural Show, which is being held at Swansea on May 28th 
until June 2nd, have again been entrusted to Merryweather 
and Sons, Limited. An equipment of motor and horsed fire 
engines will be installed at the firm’s fire station in the yard, 
while fire-main piping will be laid down through the grounds, 
with hydrants at various points. Hand fire pumps and other 
apparatus for “first-aid” will also be stationed at suitable 
points. A detachment of the Merryweather Fire Brigade will 
be in attendance, the firemen being on duty day and night. 


Tue InstiTUTION OF WaTER ENGINEERS.—The nineteenth 
summer general meeting of the Institution of Water Engineers 
will be held at Stockport, on Thursday, Friday and Saturday, 
June llth, 12th and 13th next, under the presidency of Mr. 
Thomas Molyneux. Assoc. M. Inst. C.E., Corporation water- 
works eng . The tings will be held in the Town Hall, 
Stockport, and at the opening of the proceedings on Thursday 
the Institution will be welcomed to Stockport by the Mayor, 
Councillor Thomas Worthington Potts, J.P. The following 
papers have been promised for reading and discussion at this 
meeting :—(1) ‘“‘ The Character of Mechanically Filtered Water,” 
by Professor Sheridan Delépine, of the University of Manchester ; 
(2) ‘* The Aeration and Filtration of Water for Swimming Baths,” 
by L. Holme Lewis, M.I. Mech. E., Member; and (3) *‘ Notes 
on Seraping a l5in. Water Main,” by J. S. Barrowclough, 
Member. A lecture, entitled ‘‘ The Geological Structure of the 
Stockport District,” will be delivered by Professor George 
Hickling, D.Sc., of the University of Manchester.. The President- 
elect, Mr. Thomas Molyneux, will deliver his presidential address 
on the Thursday morning, and will also supply a description of 
the Stockport waterworks, with map of the district of supply, 
which will be circulated amongst those present at the meeting. 
On the Thursday afternoon visits will be made to the Wilmslow 
pumping station and softening works, and to the Alderley 
balancing reservoir—reinforced concrete, under construction. 
On the Friday visits will be made to the recently completed 
Kinder reservoir and filtration plant and to the Lyme Park 
reservoirs ; also to the works of Mirrlees, Bickerton and Day, 
Limited, Hazel Grove. On the Saturday afternoon members 
will be free to visit the Colliery Exhibition or the Victoria public 
baths. At the latter will be seen an installation for filtering 
the water used in the swimming baths. The annual dinner 
will be held at the Midland Hotel, Manchester, on the Thursday 
evening. 
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THE IRON, COAL, AND GENERAL TRADpg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Good-bye to the Tube Strip Association. 

CoMPETITION in the iron tube strip trade has 
reached the stage of bidding ‘‘ Good-bye ”’ to the Statiordshin, 
Tube Strip Association. Formed some fourteen years ago and 
consisting of about eighteen firms, this ‘‘ combine ” has lasted 
longer than many, For a long while the trade has been th, 
subject of severe foreign competition, large quantities of gtyj 
coming into the Birmingham and Staffordshire district, for ned 
by the wrought iron tube makers, from Belgium and (\corman, 
There has also been home competition by about half a dane 
firms outside the “combine.” A serious view has now been 
taken of the position, and it is agreed that the Association must 
reconsider its policy. It has been suggested that the compact 
should be formally dissolved. Rather than do this, |oweye, 
it has for the present been resolved that members sha!! have g 
free hand in the matter of prices, and that the Association 
minimum of £6 10s. to £6 12s, 6d. is no longer to be considered 
binding. Here, then, is the natural danger to the continuance 
of the ‘‘ combine,”’ and although formal action is understoog to 
stand postponed, the Birmingham market seems fairly p: rsuadeq 
that the Association is ‘“‘ tottering to its fall.” 


Weaker Galvanised Iron Prices. 
Galvanised corrugated sheets, after remainin, fairly 
steady for a good stretch, are distinctly weaker, and pri:-os haye 
ot down to £10 17s. 6d. to £11 2s. 6d. for 24 w.g. material f.o,h 
ut for the successful operation of the makers’ as»: ciation, 
there is no doubt that prices would have suffered mu: more 
disturbance. The combine is at least a, 2 reventing un. 
restrained competition amongst the makers for the export 
trade. The falling off in trade at date is chiefly with the Argen. 
tine and other of the South American markets.  A1i-traliag 
conditions have also been prejudicial to trade expansion. The 
total shipments of galvanised sheets last month to al! export 
markets were 63,612 tons, against 67,914 tons in April, 1913, 
Plain black sheets as a raw material for the galvanisers are jp 
slow request, with easier prices at £7 10s. to £7 15s. for sheets 
of 20 w.g., and £7 12s. 6d. to £7 17s, 6d. and on to £8 for 24 w.g, 
material. 


Engineering Trades. 
There is still, happily, a good deal of emp! yment 
among the engineering trades and the related trades of the 
Birmingham district. Machine tool firms are well e:gaged, 


though demand is getting more spasmodic. There is a moderate 
amount of activity in the bridge building yards, but the com. 
petition for new business appears to be more strenuous. The 
rolling stock builders have fortunately a good deal of work on 
hand, though orders are irregularly distributed. The continuous 


great activity in the motor car and power commercial vehicle 
trade is a most valuable support to the Birmingham «istrict 
at the present juncture. Many of the firms are extending their 
plants so as to be able to maintain their present output without 
resorting to the costly expedient of overtime. 


Raw Iron Market. 

Demand in the pig iron trade remains sluggish, par- 
ticularly as regards forge iron, but the continued improvement 
in prices on the Cleveland market, accompanied by a reduction 
in warrant stocks, is regarded ‘here with satisfaction. South 
Staffordshire common forge iron is moving off at 45s. and 
upwards, while Staffordshire part-mine iron, which is taking 
most of the orders, commands 50s. to 51s. per ton. Best all- 
mine iron is quoted 85s. to 90s. for forge qualities, and 92s. 6d. 
for foundry. Northampton iron is selling as low as 47s. 6. for 
forge, though some makers still demand 49s. per ton. North- 
ampton foundry sorts are quoted 51s. to 51s. 6d.; Derbyshire 
forge is quoted 51s. per ton and on. 


The New Steel Price Conditions. 

The new steel price conditions in relation to export 
trade continue a source of great interest. The reduction of 10s, 
per ton in boiler and ship plates registered by the three national 
associations last week is welcome to exporters, as enabling them 
the better to deal with the severe competition of German and 
Belgian makers abroad. The decision has, however, disappuinted 
large consumers at home by giving no reduction in country 
prices. How long this partiality will last, however, is the one 
matter which is this week being most canvassed by the steel 
consumers. As regards raw steel, it has to be recorded that 
sheet bars on the Birmingham Exchange have now got down to 
£4 12s. 6d. and £4 15s. for Bessemer sorts of home manufacture, 
and £4 15s. to £4 17s. 6d. for Siemens sorts. 


Birmingham Brass Trades. 

Though the Birmingham brass trades are less busy 
than six months ago, there is plenty of work on the books for 
some time ahead, and manufacturers believe that with an 
admitted shortage of houses all over the country at the present 
juncture, a busy time is not a long way off. New housing schemes 
of large dimensions, it is thought, must, be put in hand very soon. 
The foreign trade at date is not equal to the home demand, 
there being a considerable falling away here, and German 
competition is still growing. The exports of brass and manu- 
factures of brass, not being ordnance, last month totalled 1095 
tons, valued at £116,453, against 1169 tons, valued at £142,657, 
in April, 1913, and £108,721 in April, 1912. Engineering brass- 
founding is the best of the departments of the foreign trade at 
the moment. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MAncuesTeER, Thursday. 
Pig Iron Still Idle. 

THERE was a very — attendance on the Iron 
Exchange on Tuesday, and in all departments trade could or'y 
be described as of a dull and dragging character. Pig iron con- 
tinued idle and featureless, although there was little change in 

rices. Hematite, however, fairly maintained late rates. 

ere was little new to record in finished iron and steel. Copper 

and sheet lead also ruled quiet and unchanged. English tin 
ingots, however, showed a reduction. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 56s. 6d.; Staf- 
fordshire, 57s.; Derbyshire, 57s. to 57s. 6d.; Northamptonshire. 
57s. 6d.; Middlesbrough, open brands, 60s. to 69s. 8d. Scotch 
(nominal): Gartsherrie, 68s. to 68s. 6d.; Glengarnock, 65s. (id.; 
Eglinton, 64s.; Summerlee, 67s., delivered Manchester. West 
Coast hematite, 64s. 6d. to 65s.; East Coast ditto, 62s., both 
f.o.t. Delivered Heysham: Gartsherrie, 66s.; Glengarnock. 
63s. 6d.; Eglinton, 62s. 6d.; Summerlee, 65s. Delivered 
Preston: Gartsherrie, 67s. to 67s. 6d.; Glengarnock, 64s. c.: 
Eglinton, 63s.; Summerlee, 66s. Finished iron: Bars, £7 5s.; 
hoops, £7 12s. 6d. to £7 15s.; sheets, £8 12s. 6d. Steel: Bars. 
£6 7s. 6d. to £6 12s. 6d.; Lancashire hoops, £7 7s. 6d.; Stafford- 
shire ditto, £8 5s. to £8 7s. 6d.; sheets, £9 to £9 5s.; boiler 
plates, £7 5s.; plates for tank, girder, and bridge work, £6 12s. td. 
to £6 15s.; English billets, £4 15s. to £4 17s. 6d.; foreign ditto. 
£4 5s, to £4 7s, 6d.; cold drawn steel, £9 10s, to £9 15s, Copper 
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s, strips, &c., £78 per ton; small lots, 10d. per lb.; rods, 
Shoots. ‘ton; amma lots 10d. por Ib.; tough ingots, £69; best 
lected, £69 to £69 10s. per ton ; copper tubes, 93d.; solid- 
Sewn brass tubes, 7§d.; brazed brass tubes, 94d. to 94d.; con- 
denser tubes, 8§d.; condenser plates, 7}d.; rolled brass, 7}d.; 
prass turning rods, 63d.; brass wire, 7}d.; yellow metal, 7}d. 
rib. Sheet lead, £22 10s. per ton. English tin ingots, £156 
per ton. 
The Lancashire Coal Trade. 
There was only a small attendance on the Coal 
and whilst sellers showed no great disposition to press 


inge, 
gang 20 buyers were indifferent and operated to cover 
immediate wants only. In house coal the hot weather naturally 
caused buyers to hold off, and business was of a “ hand-to- 
mouth” character. Whilst nothing definite has yet been 


decided upon it is probable that the renewal of contracts for 
house coal will be on last year’s basis. There is little new to 
record in slack and engine fuel. ee Soe bunkering coal 
also continue quiet. Quotations :—-Best cashire house coal, 
17s. 8d. to 18s. 10d.; good medium, 16s. 2d. to 17s.; domestic 
fuel, 13s. 5d. to 14s, 5d.; screened steam coal, lls. 6d. to 13s,; 


slacks, 98. to 10s. 9d. per ton at the pit. 


High-speed Planing Machines. 
I had an opportunity a few days ago of inspecting 
a batch of five hig! -speed planing machines which Messrs, 
ith and Coventry have just completed for the French State 


mailv avs. The machines are built on the new Bateman principle, 
with which our readers are familiar. Two are specially designed 
for planing railway rails, and differ from the standard types 
in that they are more powerful and of stiffer construction. 


Thev have a capacity of 17ft. by 42in. The cross slide is made 
permanent with the uprights, which are carried up higher to 
give « greater length of belt. On the top of the uprights is an 
entablature to carry a 25 horse-power constant speed electric 
motor of the shunt-wound type, which runs at a constant speed 
of 630 revolutions, On the cutting stroke this machine gives 
g4it. of belt travel to lft. of table travel, and on the return 
stroke the ratio is 23 to 1, There are two tool slides, each 
carrying a tool head for two tools. The heads have vertical 
adjustment and automatic longitudinal feeds in and out, and 
are balanced, Some tests taken in the presence of the French 
Government inspectors are worthy of special mention. They 
were made on two rails of 50 tons tensile, with two tools simul- 
taneously. The cuts were ljin. deep by gyin., at a speed of 
30ft. per minute, and the average power consumed was 17 horse- 
power. Running light with a 16ft. stroke, cutting speed 30ft., 


return stroke 100ft., five cycles, the calculated time being 
3 min. 28 sec., the actual time taken was 3 min. 30 sec., and the 
average horse-power per hour 2.35. On a 4ft. stroke, with the 
same number of cycles, the calculated time was 52 sec., and the 


actual time 55 sec., the average horse-power being 3.06. The 
power is transmitted from the electric motor by a 3in. belt 
on the cutting stroke and by a 2jin. belt on the return stroke. 
The three smaller planing machines are of the standard type 
with a maximum cutting speed of 45ft., and 130ft. per minute 
return. 


Angle Indicator. 

A simple device for readily showing the angles of 
inclined planes or surfaces has been sent me by: Mr. Wilfrid 
Mason, 20, Moss-street, Rochdale. It is made of wood, and is 
small enough to fit in the pocket. The chief feature of the 
invention is a pendulum which takes up a position in a radial 
slot, according to the angle of the surface on which the straight 
edge of the instrument is placed. The outer edge of this slot 
has clearly marked on both sides angles between zero and 90 deg., 
so that they can be seen from either side, and in any position, 
whether from above or below. The pendulum is the only 
metallic part of the instrument and is non-corrosive. The 
body part is of three-ply mahogany with the grain of the centre 
layer running at right angles to that of the outside layers, so 
as to give strength to the thin parts and prevent warping. 


Engineering at the Manchester Gr r School. 

As a contribution for the further development of the 
manual training of the students at the above school, Sir William 
Mather hag recently presented the school with an engineering 
workshop outfit, which he formally handed over on Tuesday last. 
The equipment includes machine tools and fitting appliances, 
and will form a valuable addition to the technical training side 
of the school. 


Dry Docking the Aquitania. 

On Friday last the new Cunard liner Aquitania was 
successfully docked in the new Gladstone Dock at’ Liverpool, 
where the firm of H. and C. Grayson are completing her equip- 
ment before her first sailing on May 30th. The huge vessel 
drew up close to the dock entrance at 2.40 p.m., and at 3.15 
the caisson which divides the dock from the river was closed. 
There was a depth of 40ft. of water in the dock, and this was 
subsequently pumped out by the Diesel pumping plant. 





Barrow-tn-Furness, Thursday. 
Hematites. 

There is little change to note in the general condition 
of the hematite pig iron trade of this district. If anything, there 
is a rather fuller inquiry for iron on the part of general users, 
but there is no rush of business, and makers are working along 
at the old rate of production, having some good contracts in 
hand. There are fourteen furnaces in blast in Cumberland 
and eight in North Lancashire, and the whole of the iron pro- 
duced is finding immediate use. Prices are unchanged at 66s. 
to 67s. per ton net f.o.b. for mixed numbers of Bessemer iron, 
and the fact that there is no tendency to lessen rates is set down 
as one reason for the better inquiry, consumers being of opinion 
that the bottom has been reached as regards rates. The con- 
sumption of iron by local steel makers is considerable. For 
special sorts of iron there is a steady demand, and the current 
price is 72s, to 74s. per ton net. There is no business being done 
in be iron, and the quotation is nominally at 61s. per ton 
net * 


Iron Ore. 

: There is a quietness in some parts of the district in the 
iron ore trade, and a few less men are employed, at any rate 
forthe time being. This more especially applies to the Furness 
distriet. In South Cumberland there is no falling off in the 
activity, and a big output of high-grade ores is being main- 
tained. The shipping of ore from Cumberland ports is still 
very considerable, whilst at Barrow the shipping business is 
quiet. Prices are unchanged, with good average sorts of native 
ore quoted at 13s. 6d. to 15s. 6d. per ton, and the best qualities 
are at 20s. 6d. per ton net at mines, a price at which they have 
remained for some time. Spanish ores are in steady demand at 
ie 17s. per ton delivered to West Coast works for average 
qualities, 


Steel. 

The steel trade is on the whole well employed, although 
in some of the departments there is not the briskness industrially 
there was some weeks ago. Rails are being turned out in good 
tonnages from both the Barrow and the Workington districts. 


The rails are for the Colonies and India to a large extent, but 
home users’ claims are also being satisfied. The plate mill at 
Barrow is pretty well employed, and the hoop mill is busy, but 
nothing is being done in tin bars or billets. The demand for 
steel rails is easy, with heavy sections quoted at £5 17s. 6d. to 
£6 2s. 6d. per ton. For light rails there is a quiet demand, and 





heavy tramway sections are not much inquired after. Both 
these sorts are quoted at £6 7s. 6d. per ton. There is a steady 
demand for steel ship plates, which are quoted at £6 10s, to 
£6 15s. per ton, and boiler plates are a pound more. Hoops are 
at £8 5s. per ton, and are in steady request. 


Shipbuilding and Engineering. 

There is much briskness in these two trades. In the 
yards and shops there is a busy state of affairs, and this will be 
added to when work is commenced on the new order, a second 
battleship for Turkey, larger and more powerful than the 
—" , now fast approaching her trial stages at Vickers’ 
works, ; 


Fuel. 

The demand for coal and coke is brisk. Good steam 
coal is at lis. 6d. to 18s. ton delivered, and East Coast coke 
is quoted at 19s, 6d. to 22s. per ton delivered, with Lancashire 
sorts at 18s, and Welsh qualities at 20s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Outlook. 

THE position in the iron and steel trades here continues 
in about the same groove, though some manufacturers hold the 
opinion that matters are improving. The lull, however, is 
decidedly pre d in some of the important branches, and 
an increasing number of moulders are being suspended at various 
works. In the early part of the week the number was stated to 
be 150. At the same time, there are many instances of really 
active trade. The activity of the armament firms, on both home 
and foreign account, is benefiting very many manufacturers in 
the city. Railway steel is still doing very well, and when indus- 
trial progress is permitted to get under way in China there should 
be a good volume of such work falling to Sheffield’s share. 
Makers of Siemens steel report that business has only been 
retained in many cases by reducing prices. The inquiry for 
basic steel seems rather better, but crucible steel is in poor 
demand, and smal] makers whose trade mark possesses no special 
value are not getting much business. Foreign markets are 
difficult, but the home trade is fairly good, though so far as 
Sheffield is concerned really pronounced depression is only being 
staved off from many firms 5 the heavy demands of the auto- 
mobile building industry ; this and requirements such as light steel 
cranks, &c., for airship construction, keeping quite brisk. In 
most other departments orders are coming in very sluggishly. 
For months buyers have been maintaining an extraordinarily 
cautious policy, and the fact that this cannot for ever be main- 
tained encourages the belief that a revival in this district is 
quite possible before very long. 


Steel Alloys. 

The market for alloys has been drooping for some con- 
siderable time. The drop in the output of tool steel has appre- 
ciably lessened the demand for rare metals generally, and makers 
have found it necessary to lower their prices. Tungsten has 
dropped to 2s. 34d. per pound, or even 2s. 3d. 





Engineering. 

Heavy engineering continues fairly busy, sufficient 
orders being booked to keep makers working regularly. There 
is also a good demand for small lathes. The activity which for 
a long time characterised the works where large gas and oil 
engines are made no longer obtains, but small oil engines for 
farm work are selling freely, and there is an increased demand 
for engines of the Diesel type which burn the crudest oils. 


Raw Materials. 

Users of all classes of pig iron are continuing their 
policy of holding off the market, and the approach of midsummer 
is having no influence upon the situation, As a rule at this 
period the renewal of half-yearly contracts is under consider- 
ation, but scarcely any user can be induced even to discuss the 
question. Unless a change of opinion occurs very shortly a 
large tonnage of contracts will disappear from makers’ books 
at the end of next month. The present year establishes a record 
in the smallness of business in pig iron which has been booked 
forward. On the other hand, the absence of business and a 
shrinkage in ifications has had no effect in further reducing 


size, no great amount of forced selling is in evidence. Possibly 
this is owing to the fact that when work at house coal pits is 
reduced to three days a week the market for small fuels will 
improve. Current quotations are per ton at pits as follows :— 
Best South Yorkshire hards, 11s. 3d. to 11s. 6d.; best Derby- 
shire, 10s, 6d. to 11s.; second quality, 9s, 9d, to 10s. 3d.; steam 
cobbles, 9s. 6d. to 10s. 








NORTH OF ENGLAND. 
(Prom our own Correspondent.) 


Cleveland Iron Trade. 

EXTREME quietness characterises the Cleveland pig iron 
trade just now, and, though the present outlook is somewhat 
depressing, the tone is by no means despondent. Business is 
very quiet, but it is usually so after the first rush of the spring 
shipments, and, although this year the quietness is no doubt 
accentuated owing to the general trade dulness, the position in 
the circumstances is not altogether unsatisfactory. A steady 
trade is being done, and there is plenty of iron going away, 
though transactions are for the most part restricted to quite 
smal parcels. The shipments are improving again, and the 
month’s total should be well up to the normal May average. 
With the bulk of the spring shipments over, the depletion of 
makers’ stocks, which has proceeded steadily all the year, has 
been recently interrupted, and makers are now showing more 
willingness to meet the market. Values all round are easier, 
and doubtless sellers would make iderable cx i if 
they had reason to believe that such action would result in 
business, but they appear to be firmly convinced that at present 
reductions in quotations would not induce buying to any extent. 
Market quotations for pig iron are said to be below cost of 
production, and so far as can be seen there seems little likelihood 
of conditions being altered to any extent at ali events in the 
near future. The quantity of Cleveland pig iron in the warrant 
stores here now stands at 91,377 tons, all of which but 43 tons is 
No. 3 quality. Since the beginning of the month the stock has 
been reduced by 5160 tons. No. 3 G.M.B. Cleveland pig is 
51s. 6d. f.o.b.; No. 1, 54s.; No. 4 foundry, 51s. 3d.; No. 4 
forge, 50s. 9d.; and mottled and white iron, each 50s. 3d.—all 
for either early or forward delivery. 








Hematite Pig Iron. 

The past week has seen no change of moment in the 
hematite pig iron trade of this district. There is still only a 
limited amount of business being dotie by producers. The 
reason for this state of affairs is that consumers of hematite 
pig iron themselves, well fixed up for the time being for obtaining 
supplies of iron by the fact of contracts booked some time ago, 
and having regard to the fact that the outlook in the steel trade 
is far from reassuring, are not showing any inclination to place 
orders, and are wanting even lower rates than the prices now 
quoted by makers. The general market quotation for mixed 
numbers of East Coast hematite is 61s. 3d. for practically any 
delivery, but substantial contracts could be placed at 61s. 


Iron-making Materials. 

The foreign ore trade, already very lifeless, is further 
depressed by the condition of the hematite trade. There has 
been a large quantity imported under current contracts this 
week, but the amount of new business has been negligible. In 
the absence of transactions the sellers’ price remains nominally 
at 17s. 6d. for best Bilbao Rubio ore of 50 per cent. quality, 
ex ship Tees. There is still a scarcity of coke, and sellers show 
no sign of weakening. Medium furnace kinds are commanding 
around 17s. 3d., delivered at the works, and in some instances 
nothing below 17s. 6d. will be accepted. 


Manufactured Iron and Steel. 

It is now quite apparent that things are not so sound 
as they were so far as the outlook in the manufactured iron and 
steel trades is concerned, though for the moment most of the 
works are well employed. Producers are buying raw material 
very cautiously, and the reports one hears as to new business 
are anything but encouraging. In spite of the recent reductions 
in certain classes of material, there is an absence of any inclina- 
tion on the part of buyers to make fresh contracts. Owing to 
the present cost of raw material, it is impossible for northern 
steel makers to sell at prices quoted by continental makers 
withoutincurringaloss. The finished iron trade is being severely 
handi d by competition from abroad, and several firms are 





prices. It is feared that more furnaces will have to be damped 
down unless consumption increases. A fairly good tonnage of 
hematite iron is being delivered in Sheffield, the bulk of which 
goes to the armament works. Forge iron is still neglected. West 
Coast ordinary makes of hematite are quoted at about 73s., and 
East Coast about 68s., delivered Sheffield. Lincolnshire foundry 
is 54s. 8d. to 55s. 2d., forge about 53s. 8d., and basic 2s. more. 
Derbyshire foundry is quoted 54s. 6d. to 55s., and forge about 
50s. 


Round the Works. 

From what I can gather, new business in the industrial 
departments is chiefly on account of railway steel, large tonnages 
of which are being made for India, Australia, and South America. 
In China, where Sheffield has done some important tramway 
work, preparations are being made for the construction of 
several thousand miles of railway, and as most of the money for 
this has been raised in Great Britain it is anticipated that a 
proportionate share of the contracts will be placed in this country, 
in which case Sheffield will be one of the centres to benefit. In 
many directions, however, orders from foreign and colonial 
markets are not coming in freely by any means. The Japanese 
Government has practically suspended buying for its War 
Department owing to the discovery of alleged extensive cor- 
ruption among the officials, but Russia is placing business here 
very generously, the orders being chiefly for steel, implement 
parts, files, saws, shovels and spades. The news that Vickers 
Limited have secured the contract for another battleship for 
the Turkish Government caused much satisfaction in Sheffield, 
and if the reported provisional placing of huge contracts with 
a British group by the Spanish Government prove correct that, 
too, will be very good news for this city, inasmuch as the British 

up now operating in Spain consists of Vickers Limited, 
ohn Brown and Co., and Armstrongs. So far, however, I 
have been unable to obtain any confirmation of the report, but 
I believe a large quantity of war material is awaiting dispatch 
now from Sheffield to destinations in Spain and Italy. 


Fuel. 

The steam coal market appears to be showing a very 
undecided tendency. It seems to be just in one of those touchy 
moods when any rise or fall in the demand will speedily affect 
values. If the demand for shipment at the Humber ports is on 
anything like the same scale as last season, then there is little 
doubt values will appreciate. The season, however, is in full 
swing now, and it really looks as if the tonnage dealt with will 
be substantially lower than was the case last year. In that 
event, especially as outputs have materially increased, lower 
prices may be expected. Very little forward business is being 
arranged, and, generally speaking, buyers are only making short 
term contracts. Apart from industrial consumption in the 
heavy trades, the demand by local works is appreciably less. 
The iron trade generally has for some time been looking for 
relief on the question of fuel values, and it is quite likely that if 
they could obtain substantial reductions busi would improve 
to some extent. In the smaller fuels the colliery position is on 
the weaker side, and while there are some stocks of considerable 








now working short time. The following are the principal 
market quotations :—Common iron bars, £7 ; best bars, £7 7s.6d.; 
best best bars, £7 15s.; packing iron, £6 5s.; iron ship angles, 
£7; iron engineering angles, £7; iron ship plates, £6 1és.; 
iron girder plates, £7 5s.; iron ship and girder rivets, £7 5s.; 
steel bars, basic, £6 5s.; steel bars, Siemens, £6 15s.; steel ship 
plates, £6 7s. 6d. to £6 10s.; steel boiler plates, £7 10s.; steel 
ship angles, £6 2s. 6d. to £6 7s. 6d.; steel engineering angles, 
£6 17s. 6d. to £7; steel sheets, singles, £8 5s.; steel sheets, 
doubles, £8 10s.; steel joists, £6 12s. 6d.; steel hoops, £6 10s.; 
steel strip, £6 5s.—all less the usual 2} per cent. f.o.t.; heavy 
steel rails, £6; steel railway sleepers, £7 5s.: light iron rails, £7 
—all net at works. Cast iron chairs, £4 5s.; east iron pipes, 1}in. 
to 2in., £6 7s. 6d.; 3in. to 4in., £6; 5in. to 8in., £5 15s.; 10in. 
to léin.; £5 17s. 6d.; 18in. to 24in., £5 17s. 6d.; cast iron 
columns, plain, £7 7s. 6d.; floor plates, £3 10s. to £3 12s. 6d., 
f.o.r. at makers’ works. The general quotation for galvanised 
sheets of 24-gauge is £11 5s. per ton, less the usual 4 per cent., 
but makers are still experiencing great difficulty in securing 
orders, and a reduction is anticipated in the near future. 


Shipbuilding and Engineering. 

There is not much new to chronicle as regards the ship- 
building trade of this district during the past week. There is 
a general cessation of orders for new vessels, especially of the 
tramp order, owners having no confidence as to the probability 
of good freights being maintained any longer. The work coming 
to hand consists almost altogether of additions that are being 
made to regular lines in order to maintain present services. It 
is understood that the British Admiralty has acquired a vessel in 
course of construction by the Blyth Shipbuilding and Dry Docks 
Company for the purpose of converting her to carry seaplanes. 
The steamer, which is the largest so far constructed at Blyth, 
is 352ft. long, and will be ready for launching shortly. She 
was originally intended for an ordinary cargo steamer, and the 
necessary structural alterations are now being carried out. Her 
propelling machinery will be placed aft, so as to leave the decks 
clear for the uninterrupted run which is necessary to start 
aircraft. There is a fairly good supply of work in the different 
branches of the engineering trade, and in some cases steady 
employment is assured for a considerable time. Two Darlington 
firms have just received between them a big order, which will 
keep their works employed at high pressure night and day 
for many months to come. The firms in question are Messrs. 
Summersons and the Railway Plant Company, and between 
them they have'secured an order from the Russian Imperial 
Government for 1200 sets of crossings and switches and their 
necessary plant. The Leeds Steel Works are to do the rolling 
of the rails, the checks and runners will be made at Summersons, 
and the remainder at the Railway Plant Works. 


Coal and Coke. ~- 

The strong demand for coal continues, but the arranging 
for supplies is still very difficult. Colliery positions are filled 
up in many cases far into June. On the other hand, tonnage 
is very scarce, and freights are maintained at increasing rates, 
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The general position is most awkward. Durham coal prices 
are maintained, the collieries having plenty of business on hand. 
Amongst the many inquiries circulating on the market is one 
from the Christiania Gasworks for 50,000 tons of Durham gas 
coals to be shipped over twelve months. The quotation for best 
Durham gas coal ranges from 13s. 6d. to 13s. 9d., and second 
qualities from 12s. 6d. to 13s. Best Blyth large steam coals are 
almost unobtainable for this month’s delivery, and 15s. is 
indicated. For June shipment there is a steady demand, 
and sellers are freely offered 14s. 3d. All other grades of steam 
coals are moving off steadily, and are held for full recent values. 
Durham bunkers are in fair demand, and the tone is tending 
steadier. Best qualities are quoted at 13s. to 13s. 3d., and 
seconds at lls. 9d. to 12s, 3d. Smithy eoking fuel and coke 
are all in moderate request, finding well-sustained support at 
ate prices. Foundry coke is 19s. to 21s.; furnace coke, 17s. 6d.; 
and gas coke 13s. to 13s, 9d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Pig Iron. 

Makers of Scotch pig iron have been making some good 
deliveries, but are, nevertheless, finding it more difticult to 
dispose of the outputs, particularly in the case of ordinary 
qualities. Consumers are only purchasing for immediate require- 
ments and inquiries continue scarce. There are 72 furnaces 
in blast, compared with the same number in the preceding week, 
and 90 in the corresponding week of last year. The import 
of pig iron into Grangemouth from Middlesbrough and district 
amounted during the week to 10,313 tons. 


Quotations. 

The prices of makers’ iron are unchanged, and are as 
follows :—Monkland is quoted f.a.s. at Glasgow, No. 1, 62s.; 
No. 3, 60s. 6d.; Govan, No. 1, 61s.; No. 3, 60s.; Carnbroe, 
No. 1, 66s. 6d.; No. 3, 62s. 6d.; Clyde, No. 1, 68s.; No. 3, 63s.; 
Gartsherrie, Summerlee, Calder and Langloan, Nos. 1, 68s. éd.; 
Nos. 3, 63s. 6d.; Glengarnock, at Ardrossan, No. 1, 71.; No. 3, 
66s.; Eglinton, at Ardrossan or Troon, No. 1, 62s.; No. 3, 61s.; 
Dalmellington, at Ayr, No. 1, 63s.; No. 3, 61s.; Shotts, at Leith, 
No. 1, 68s. 6d.; No. 3, 63s. 6d.; Carron, at Grangemouth, No. 1, 
69s,; No. 3, 64s, per ton. 


The Warrant Market. 

Business in the Glasgow pig iron warrant market 
was comparatively quiet throughout the past week, and the 
total turnover did not exceed 7000 tons. Forward iron has been 
levelled to the same price as cash iron, due to the scarcity of 
eash warrants, a good many of which have been taken off the 
market. Shipments show a falling off, and it is possible that this 
will cause a cessation of the withdrawals from Middlesbrough 
stores, the continued decrease of which has been principally 
responsible for the firmness of the market lately. Cleveland iron 
closed at 51s. 6d. per ton cash, showing a gain of 34d. per ton 
eompared with the preceding week. Business was also done 
at 50s. 7§d. per ton ten days. 


Finished Iron and Steel. 

There is nothing fresh to report with regard to the 
Sectch steel trade. Specifications for plates are still scarce, 
and consequently outputs are suffering. The recent reduction 
of 10s. per ton on the export price of ship and boiler plates has 
had little effect on the volume of business passing so far, and 
few fresh orders have been booked. The home demand for steel 
material is also quiet. Although the makers of black sheets 
continue to be steadily employed, orders are mostly of a hand- 
to-mouth description, and no difficulty is experienced in obtain- 
ing deliveries. Wrought iron and steel tube makers continue 
quiet. Malleable iron makers have little room for encourage- 
ment, and prospects, to say the least of it, are no brighter. 
The latest reduction in prices has had practically no effect on 
trade or on the quantity of foreign importations of competitive 
materials, the returns of which for the month of April are larger 
than any one month during the past five years, and consequently 
home producers are in a very disappointing position. 


The Coal Trade. 

There has been a general decline in the Scotch coal 
trade during the past week, and prices on the whole show a 
weakening tendency. With the exception of the best qualities 
of ells, splints, and navigation coals, the demand is distinctly 
quiet and supplies are plentiful. In smalls, trebles and doubles 
are quieter, and even singles, which have been strong for some 
time past, are feeling the depression. The aggregate shipments 
during the past week amounted to 309,021 tons, compared with 
331,649 in the preceding week and 361,600 tons in the same week 
of 1913. Ell coal is quoted f.o.b. at Glasgow 12s.; splint, IIs. 
to 14s.; navigation, 14s. 6d. to 15s.; steams, LIs. to 13s.; trebles, 
lls. fd. to 11s. 9d.; doubles, 10s. 94.; singles. 1s. 6d. to 10s. 9d. 
per ton. 








Miners’ Wages. 

The Scottish colliery owners have claimed a further 
reduction of miners’ wages of Is. per day on the present rate of 
wages, and base their claim on the prices obtained since the last 
reduction. The present rate is 7s. 3d., fixed by Lord Balfour 
of Burleigh in a decision dated April 27th, 1914. According to 
the rules of the Conciliation Board, a meeting must be called 
within fourteen days. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Market. 

Bustness during the past week has been quiet in all 
branches and a sagging tendency has been in evidence. The 
dearth of tonnage supplies due to the Spanish shipping trouble 
and the continued holding up of boats at Genoa has been the 
main factor in the market, and chartering has been very slow. 
As was expected, prices have eased for prompt shipment. 
Numerous collieries have been very near the verge of stoppage 
on account of wagons being short, and sellers have shown readi- 
ness to cut their prices for spot shipment in order to release 
wagons and so enable pits to continue working. Business, 
however, has been very quiet and sellers are still holding back 
in anticipation of the market further weakening. But colliery 
salesmen do not share their views and regard the easiness as only 
temporary in view of the near approach of the Whitsuntide 
holidays, when outputs will be curtailed. The official holidays 
in the coalfield are Whit-Monday, Tuesday, and Wednesday ; 
but, as is invariably the case, large numbers of the men will be 
absent for the whole week, particularly if fine weather prevails. 
Under these circumstances colliery salesmen are not disposed 
to make concessions in their prices for shipment. Best Admiralty 
large rule about 19s. to 19s. 6d., with other qualities in pro- 
portion, best Monmouthshires being 17s. to 17s. 6d. Small 
coals have been fairly steady on the basis of 10s. 9d. to Ils. for 
best bunkers and up to 8s. 9d. for cargo sorts. Pitwood con- 
tinues scarce and a good market at 21s. 3d. to 22s. Approximate 
values :—Steam coal: Best Admiralty large, 19s. to 19s. 6d.; 
best seconds, 18s. to 18s. 6d.; seconds, 17s. to 17s. 3d.; ordinaries, 
16s. 6d. to 17s.; best drys, 18s. to 18s. 3d.; ordinary drys, 
lfs. to 16s. 3d.; best bunker smalls, 10s. 9d. to 11s.; best 


ordinaries, 10s, 3d. to 10s. 6d.; cargo smalls, 7s. 6d. to 8s. 9d.? 
inferiors, 6s> 9d. to 7s. 6d.; washed smalls, 12s, to 12s. 6d.; 
best Monmouthshire black vein large, 17s. to 17s. 6d.; ordinary 
Western Valleys, 16s. 9d. to 17s.; best Eastern Valleys, 16s. to 
16s. 3d.; seconds, Eastern Valleys, lds, 6d. to 16s. Bituminous 
coal: Best households, 19s. to 20s.; good households, 17s. to 
19s.; No. 3 Rhondda large, 17s, 6d. to 18s.; smalls, 12s. to 
12s. 6d.; No. 2. Rhondda large, 13s. to 13s. 6d.; through, 
lls. 6d. to 12s. 6d.; smalls, 9s. to 9s. 6d.; best washed nuts, 
16s. to 16s. 3d.; seconds, 14s. 6d. to 15s,; best washed peas, 
14s. 6d. to 15s.; seconds, 13s. 6d. to 13s. 9d. Patent fuel, 
19s. to 21s. Coke: Special foundry, 28s. to 29s.; good foundry, 
22s. to 25s.; furnace, 17s. to 19s. Pitwood, ex ship, 21s, 3d 
to 22s. 


Newport (Mon.). 

Monmouthshires have been a rather slow section during 
the past week, and owing to the adverse conditions as regards 
tonnage supplies the market has favoured buyers, especially 
for spot loading. Quotations of large descriptions are nominally 
unaltered, but there is extremely little real strength in the 
market, and smalls show an inclination to ease off. Current 
prices :—Steam coal: Best Newport black vein large, 17s. to 
17s, 6d.; Western Valleys, 16s. 6d. to 17s.; Eastern Valleys, 
16s, to 16s. 3d.; other sorts, 15s, to 15s. 6d.; best smalls, 8s. 3d. 
to 8s. 6d.; seconds, 8s, to 8s. 3d. Bituminous coal: Best house, 
18s. to 19s.; seconds, 17s, to 18s. Patent fuel, 19s. 6d. to 20s, 
Pitwood, ex ship, 21s. to 22s. 


Swansea. 

The anthracite coal market has displayed no appre” 
ciable expansion in the demand, and during the past few days 
operations have by no means been heavy. Large coals and 
machine-made qualities have shown little actual variation in 
prices, though for anything like early shipment the tone was on 
the easy side. Rubbly culm has, however, kept pretty firm, 
and duff steady. Business in steam coals has been restricted, 
though smalls have realised rather better prices than of late. 
Approximate prices :—Anthracite: Best malting large, 22s. 
to 23s. net; second malting large, 18s. to 19s. net; big vein 
large, 16s. to 17s., less 24 per cent.; red vein large, 13s. 3d. to 
14s. 3d., less 2} per cent.; machine-made cobbles, 21s. 6d. to 
23s. net; French nuts, 22s. to 24s. net; German nuts, 22s. to 
24s. net; beans, lis. 9d. to 17s. 3d. net ; machine-made large 
peas, 10s. 9d. to 12s. 3d. net; rubbly culm, 6s. 3d. to 6s. 9d., 
less 2} per cent.; duff, 4s. 6d. to 5s. net. Steam coal: Best 
large, 18s. 6d. to 20s., less 2} per cent.; seconds, 14s. 9d. to 
15s. 9d., less 24 per cent.; bunkers, lls. 3d. to 12s. 3d., less 
23 per cent.; smalls, 8s. 3d. to 9s., less 2} percent. Bituminous 
coal: No. 3 Rhondda large, 17s. to 1&s., less 24 per cent.; 
through and through, I4s. 6d. to 15s, 6d., less 2} per cent.; 
smalls, 10s. 9d. to 11s. 9d., less 2} per cent. Patent fuel, 17s. 
to 17s. 6d., less 24 per cent. 


Tin-plate and Other Quotations. 

L.C., 20 x 14 x 112 sheets, 12s. 9d.; L.C., 28 x 20 
< 56 sheets, 13s.; I.C., 28 x 20 « 112 sheets, 25s. 6d.; I.C. 
ternes, 28 x 20 x 112 sheets, 22s. 3d. to 22s. 6d.; finished 
black plates, £9 10s. per ton ; galvanised sheets, 24 g., £10 15s. 
to £1l perton. Block tin, £149 15s. per ton cash, £151 19s. per 
ton three months. Copper, £63 5s. per ton cash, £63 17s. 6d. 
per ton three months. Lead: English, £19 2s. 6d. per ton; 
Spanish, £18 17s. 6d. per ton. Spelter, £21 7s. 6d. per ton. 
Silver, 26jd. per ounce. 


Iron and Steel Trades. 

Pig iron : Standard iron, 51s. 3d. cash, 51s. 24d. month 
hematite mixed numbers, 61s. cash, 6%. lld. month: Middles- 
brongh, 51s. 4$d. cash, 51s. 34d. month: Scotch, 57s. 74d 
cash, 57s. 64d. month; Welsh hematite, 66s. 6d. to 67s. dd.; 
East Coast hematite. 65s. 6d. to 66s. 6d. c.i.f.; West Coast 
hematite, 66s. 6d. to 67s. 6d. c.i.f. Steel bars: Siemens, 
£4 lls. 3d. per ton; Bessemer, £4 19s. per ton ; steel rails, heavy 
sections, £6 19s. Tron ore: Rubio, 17s. to 17s. 6d. 





CATALOGUES. 

Ferranti Limrrep.— A copy of this company’s new catalogue 
on electrical heating and cooking appliances has reached us. 

W. S. RockweEtt anv Co., 50, Church-street, New York.— 
This is a catalogue giving particulars of furnaces for industrial 
heating operations. 

L. P. Wrysy anv Co., 13 and 14, Abchurch-lane, F.C.—A 
copy of a catalogue dealing with rail anchors for the elimination 
of rail creeping has been forwarded to us. 

SremMens BrorHers Aanpd Co., Limited.—Catalogue No. 537 
has reached us. It illustrates, describes, and gives prices of 
Obach dry cells suitable for various purposes. 

From Davey, Paxman and Co., Limited, we have received a 
new catalogue dealing with traction engines. It is a well- 
illustrated publication and contains some users’ opinions. 

THE MeEssER ENGINEERING Company, 296-300, City-road, 
E.C.—From this firm we have received an interesting publication 
dealing with oxy-acetylene welding and cutting plants. 

From Wm. Geipel and Co., of Vulcan-street Works, St. 
Thomas-street, EC. we have received a useful table giving 
resistances and weights of different sized aluminium conductors. 

MANLOVE, ALLIOTT AND Co., Limited, Nottingham.—T'wo new 
circulars have been forwarded by this firm. One is entitled 
“ Types of Drying Machines and Plant,”’ and the other ‘‘ Types 
of Filter Presses.’ 

Bretr’s Patent LirTeR Company, Limited, Coventry.— 
An attractive catalogue dealing with Brett’s hammers, furnaces, 
and presses has reached us. It is well illustrated, well arranged, 
and contains much information. 

T..anp E. Wansacuer, 5, Appold-street, London, E.C,— 
Three new lists, Nos. 86, 87, and 88, have reached us. foe. | 
deal respectively with high-efficiency centrifugal pumps, small 
centrifugal pumps, and rotary lift and force pumps. 

THe WestineHovusr Company, of Trafford Park, Man- 
chester, has sent us a new and well-bound catalogue dealing 
with electric lamps and lighting accessories. A thumb index 
enables specific information to be turned up with great case. 

THE HERBERT FrRoop Company, Limited, Chapel-en-le-Frith, 
39, Upper Rathbone-place, London, W.—A publication sent 
to us by this firm gives particulars of tests carried out at the 
National Physical Laboratory on Ferodo brake and clutch lining. 

Tue British THomson-Hovuston Company, Limited, Rugby. 
—List No. 500 dealing with the use of electricity in coal mines 
has reached us. It is a well-illustrated publication, which gives 
brief particulars of B.T.H. equipments at work underground. 

THe Bryan Donkin Company, Limited, Chesterfield.—A 
new and extensive catalogue devoted to valves has been for- 
warded to us by this firm. It is well indexed, well illustrated, 
and well arranged. It deals with valves for many kinds of 
service. 

Epison AND Swan Unirep Execrric Licut Company, 
Limited, Ponder’s End, Middlesex.—From this company we 
have received an extensive catalogue dealing with electric lamps, 
cables, wires, duits, brackets, ship and other fittings, 
shades, instruments, fans, radiators, indicators, bells, pushes, 








telephones, signs, and_ carbons. 


— 


James ARCHDALE AND Co., Limited, Ledsam-street, Bip 
mingham.—We have received a copy of a new edition of this 
firm’s sectional catalogue on high- radial and vertical 
drilling machines. We notice that all machines are now Rear 
driven. Cones have been dispensed with. 

Sr. HELENs CaBLE aND RuBBER Company, Limited, Warring. 
ton.—‘‘C.T, Sheathed and V.I.R. Wiring” is the title of A 
little book forwarded to us by this firm. It contains jllys. 
trations showing the application of this type of wiring 
various classes of service and its advantages are clearly set 
forth. 

Tue Coventry Cuarn Company, Limited, Spon End Works, 
Coventry.—-From this firm we have received a copy of a new 
publication devoted to the applications of the ‘ Coventry» 
noiseless chains. The principle and advantages of these chaing 
are clearly set forth and much useful technical information, js 
given, 

Tue works and products of G. and J. Weir, Limited, of Cath. 
eart, Glasgow, are dealt with in an admirably got up publi. 
cation recently forwarded to us. All the departments of the 
company’s works are illustrated, also many Kinds of pumps 
condensers, evaporisers, feed-water heaters, &c., made at those 
works, 

THe LittesHatt Company, Limited, Oakengates, Shrop. 
shire.—A new publication sent to us illustrates various machines, 
&c., as made in the Lilleshall Company’s works, such as con. 
verters for steel foundries, shingling hammers, slag ladles, 
blast furnace plant, pumping engines for sewage plant, rolling 
mill engines, air compressors, steam engines, &c. 

Bey Bros., Ravensthorpe, Yorkshire.-An extensive cata. 
logue containing quite a lot of information about the purification 
of water for the domestic requirements of cities, towns, &¢., 
and also dealing with Bell’s patented mechanical water filters 
has recently reached us. The Bell filter is clearly and con. 
cisely described and is illustrated. Various filter installations 
are also dealt with. 

Tue Dussex Brrumen Company, Canal Bank, Depiford, 
London, 8.E.—-We have received a pamphlet dealing with the 
manufacture of joint box compound and also a booklet viving 
a list of some of the users. he residuum obtained from the 
distillation of petroleum oil has been offered as “ box com. 
pound,” and the pamphlet explains how one can easily be mis. 
led by the analysis of this material. 

Gro. W. GoopcHILp AND Macnas, 56, 57, and 58, Nagle. 
street, Southampton-row, London, W.C.—A publication has 
reached us which deals with a ball bearing lishing and 
grinding machine. We gather that this machine has been 
developed to overcome some of the costly deficiencies of the 
dise grinder. The machine is specially adapted for use in 
factories devoted to the manufacture of repetition parts, par. 
ticularly those where a final high-class polish is desired. 

THomas Firtux anp Sons, Limited, Sheffield, and 8, The 
Sanctuary, Westminster, 8.W.—This is a catalogue giving 
particulars of special steels for aeroplanes. Recent develop. 
ments of the hydro-aeroplane have brought into prominence 
the vital necessity for a high-tensile steel which will withstand 
the corrosive action of sea water. This has led the engineers 
of this firm to study the matter, with the result that the firm 
now puts forward with confidence steel, in sheet or bar form, 
suitable for a wide range of purposes in hydro-aeroplane work. 

THE AsBEsSTOS AND ENGINEERS’ Stores Company, 66, 
Bermondsey-street, Carmarthen-place, Bermondsey, London, 
8.E.—Asbestos goods of all descriptions, non-conducting cover- 
ings, lubricants, hoses, mechanical india-rubber goods, Balata 
beltings, &c., are dealt with in a‘ new catalogue which has 
recently been brought to our notice by this company. Steam 
users should find the catalogue very useful, for it gives par- 
ticulars, illustrations, and prices of a great many things that 
are used in connection with steam plants. Moreover, it illus- 
trates them. 


‘* THe Perfect Power Meter ”’ is the title of a catalogue sent to 
us by the Lunken Company, Limited, of 35, Great Dover-street, 
S.E. The apparatus described automatically indicates and 
measures the power of an engine. ‘Two different patterns are 
made. One is intended as a per t fixture to the engine, 

iving the engineer an exact daily record of the energy expended. 
is record can then be compared with the useful work per- 
formed, and with the amount of steam, coal, oil, or gas consumed. 
The other pattern is intended as a testing indicator. Either 
apparatus can equally be used for measuring the power 
eeathed by air compressors, pumps, &c. 


Bovine anv Co., Limited, Union-court, Old Broad-street, 
London, E.C.—This is a new catalogue dealing with standard 
low lift “‘ Victoria ” turbo pumps. It contains a list of standard 
low lift putps and is intended to give information on the selec- 
tion of pumps for the various conditions of head, quantity, and 
speed of driving agent. Dimension sketches will enable readers 
to determine at once the space required for accommodating 
the size of pump selected. In addition to the standard low lift 
pumps referred to in this list, the firm builds standard ranges 
of high-pressure pumps, as well as specially designed pumps for 
low and high lifts and all quantities. 











Royat Metrorovocicat Socrery.—The first of the after- 
noon meetings of this Society for the present session was held 
on Wednesday, the 20th inst., at 70, Victoria-street, Westminster, 
Mr. C. J. P. Cave, president, in the chair. Mr. E. Gold read a 

aper on “ The Reduction of Barometer Readings in Absolute 

Tnits, and a new Form of Barometer Card.” The Meteorological- 
office having now employed the C.G.S. units in its publica- 
tions, this has necessitated the preparation of new tables for the 
reduction of the barometer readings and for the adjustment of 
the effect of difference between the standards of temperature 
62 deg. Fab. and 273 deg. A. Mr. A. Hampton Brown also 
read a paper on “ A Cuban Rain Record and its Application, 
in which he dealt with the rainfall records of the Belen College 
Observatory, Havana, for the period 1859 to 1912, and gave 
particulars of the monthly, yearly and seasonal rainfall. The 
average yearly rainfall for the fifty years 1861-1910 is just under 
650in., but during the past fifteen years there has been a marked 
tendency to diminished amounts. March is the driest month 
with 1.9lin., and October the wettest with 6.92in., followed 
closely by June with 6.7lin. The most phenomenal month was 
April, 1869, when 22.57in. was recorded, falling on six days. 
On the other hand, April, 1896, was entirely rainless. The rain- 
fall year can be divided into two seasons: a wet from May to 
October, and a dry from November to April. During the 
former, 35.36in., or 71 per cent. of the rain falls, the remaining 
14.60in., or 29 per cent., being recorded in the dry months. 
The author has endeavoured to trace the connection between 
the wet season at Havana during May to October and the 
precipitation in England, South-west, and South Wales during 
the three months, January to March following, arid he has found 
that from 1878 onwards when the first reports for this country 
are available, an excess rainfall in Havana during May to October 
was generally followed by a deficient rainfall in England, South- 
west, at the beginning of the next year, and vice versa. For the 
eight years 1888-1895 when the rainfall at Havana was con- 
tinuously in excess, in England, South-west, the figures wit! 
one exception were the reverse. During the next five years, 
1896-1900, there was a deficiency at the Cuban station, and, 
excepting 1897, an excess in this country. There were many 
years where the application failed, but the general continuance 
of the see-saw movement was so persistent that it could hardly 





be regarded as merely coincidental. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Oorrespondent.) 


Rheinland-Westphalia. 

Ir is difficult to give an exact account of the present 
n of the iron and steel market in this district, because 
reports have been coming in, some stating demand and 
employment in the different branches to be healthy and 
improv ing, while others give a most unsatisfactory description 
of the state of affairs. One of the leading Rhenish-Westphalian 
firms is known to have offered bars at M.91, M.92 and M.93 p.t. 
free at works, while plates appear to be even more depressed, 
having been sold at M.94 to 95 p.t. for export, and at M.98 
to M.100 p.t. for home consumption. Medium sorts of plates 
are quoted M.104 to M.106 p.t., and sheets realise M.115 to 
M117 p.t., according to quality. Tank plates have been offered 
at M.100 p.t. by the Gute Hoffnungshiitte, the Kraft Ironworks 
quoting M.106.50 p.t. Hoops and sectional iron are also in a 
weak condition. One works near Trier has been offering hoops 
at M.105 p.t. free Trier, granting a rebate of 25 per cent. for 
12mm. sorts, and 50 per cent, for qualities of over 12mm. 
Thyssen offers at M.114 p.t., and another Westphalian firm 
takes M.111 p.t. Drawn wire has shown symptoms of weakness, 
and the current quotation of M.117 p.t. for export is expected 
to go down to M,100 p.t. before long. The shipbuilding and 
onginecring industries are reported to be well occupied ; quota- 
tions, however, are complained of as being unremunerative, 
because competition is so keen. In the pipe industry a revival 
has been felt lately, and rates have stiffened a little. 


conditio 
varying 


Sales of the Steel Convention. 

In April this year the deliveries of the Steel Convention 
were 512,445 t., as compared with 560,527 t. in March this year 
and 566,289 t. in April, 1913. Of the above-named quantity, 
133,841 t. were semi-finished steel, compared with 153,170 t. 
in March, and 138,710 t. in April, 1913; railway material, 
199,139 t., compared with 206,324 t., and 234,252 t.; sectional 
iron, 179,465 t., compared with 234,252 t. and 193,327 t. 


The German Coal Market. 
A steady demand and firm quotations are reported 
from the different coal-producing districts. 


The Iron Market in Austria-Hungary. 
In all branches the tendency remains quiet as before ; 
no forward orders are being placed for the present, and the hand- 
to-mouth business being done is unremunerative. 





Iron and Steel in Belgium. 

Only a small amount of work is being turned out in 
most departments. New orders continue scarce, owing to the 
fact that both buyers and sellers are lacking in confidence, and 
are not at all inclined to trade beyond immediate wants. Exports 
for the past quarter show a decrease in girders and rails. Quite 
recently, however, girders have shown a little more life. 


Quiet Trade in France. 

Makers of iron and steel find considerable difficulty 
in disposing of the increased production, and the larger establish- 
ments are trying hard to find a market for their output abroad. 
The pipe makers have been already fairly successful in this 
respect ; last year’s exports of iron pipes being 72 per cent. of 
the total output, as compared with only 54 per cent. in 1908. 
In other articles of iron, exports during the last two years have 
been as follows :— 


1913. 1912. 

Tons. Tons. 
st ae ees ee 216,957 
Semi-finished steel . . 300,060 .. .. .. 160,882 
RE 0.3: oes alam oo ee 47,351 
PR is on ws ae RR RE -sc as, xt a 
Castings .. .. . ae 25,617 


Regarding the present trade in iron and steel, little of impor- 
tance has occurred during this and the past week. The Office 
for Sale of Basic Iron raised prices 10f. p.t. on April Ist. 
More life in building material is reported from the East Depart- 


ment, and foreign contracts in railway material have increased. | 


A marked reduction in the output of pig iron has taken place 
in the above-named district, 
past year, the production was 9906 t. per day, while at present 
it amounts to only 9535 t. The slightly rising tendency that was 


recently noticed in the Nord, has given place to a marked dulness | 
in trade. Merchant iron cannot realise more than 140f. to | 


145f. p.t. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May (th. 

‘Two or three factors are co-operating for more or Jess improve - 
ment in the steel business, among which may be mentioned 
the exhaustion of supplies in consumers hands, the extremely 
low quotations reached, and the urgent necessities of most large 
consumers, such as railroads. But taking the most hopeful 
view possible, the entire industry is in a quagmire, with over 
one-third productive capacity idle, and several more furnaces 
about to blow out. One or two large pipe iron plants will 
shut down. Of course, the week’s business shows quite a 
number of fair orders and an increase in inquiries. Railroads 
are in the market for upwards of 20,000 tons of bridge material, 
and inquiries for cars within a week foot up an encouraging 
total of 25,000. A surprising cut of 60 per cent. has been made 
in Lake Superior iron ore, bringing the price to 2.80 dols. a 
ton at shipping dock. The Union Pacific will contract for 107 
coaches at a cost close to 1,000,000 dols. The Baldwin’s have 
taken an order for forty locomotives from the Norfolk and 
Western, and the Delaware and Hudson twenty-five from the 
American Locomotive Works. The Southern has added 1000 
cars to its recent order of 4000. The Chesapeake and Ohio 
will order 10,000 tons bridge steel for a bridge at Portsmouth, 
Ohio. The Southern Power Company at Charlotte, N.C., take 
1500 tons steel for transmission towers, and 1800 tons go to 
the Dominion Steel Company for a power-house at Abilibi 
Falls, Ontario. Much new work is now in sight, but with the 
absence of normal railroad demand the situation is far from 
satisfactory. A large subway contract in this city will take 
between 40,000 and 50,000 tons material, bids to be taken in 
two weeks. During April 4300 tons of steel were delivered at 
sheen Copper is dull. Electrolytic 143. Exports for month, 

’ ns. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





tue Electric Supply Committee of the Corporation of the 
ity of Birmingham has appointed Mr. E. A. Mills, of the North 
Metropolitan Electric Power Supply Company, to the post of 
oe constructional engineer to the Electric Supply Depart- 
nent, 

_ Messrs. McKix anp Baxter, engineers and boilermakers, 
Govan, Glasgow, have purchased the goodwill, drawings, 
patterns, and templates of the late firm of Muir and Houston, 
Limited, Harbour Engine Works, Kinning Park, Glasgow, and 
all correspondence regarding the business of the latter firm 
should be addressed to McKie and Baxter. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-o Sale 
— 25, Southampton-buildings, Ch y-lane, W.C., at 8d. 





The date firet given is the date of application : the second date at 
the end of the abridgment is the date of the advertisement of the 
pt of the ti 


lete S if. 
ig 





Any person may, on any of the grounds mentioned tn the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





INTERNAL COMBUSTION ENGINES. 


13,670. June 13th, 1913.—Cy.inpEr, F. Peel, jun., 128, 
Laygate-lane, South Shields, Durham. 

This is a cylinder for a two-stroke cycle engine. The jacket 

is in two parts, being bolted together at the lugs A. The com- 
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bustion chamber B is of sinuous outline to allow it to expand 
freely, and is studded at C to the removable part of the jacket. 
D are holes in the flange for the passage of circulating water. 
The combustion chamber is step-jointed into the jacket at E 
and into the cylinder at F.—April 29th, 1914. 


TURBINE MACHINERY. 


9997. April 29th, 1913.—ImpROVEMENTs IN TURBINE INSTALLA- 
tions, Dr, H. Féttinger, 13, Baedeckerweg, Zoppot, near 
Danzig, Germany. 

This specification explains that the Fottinger hydraulic gear 
is best suited for speed reduction ratios of 10 or 12 to 1, its 
efficiency decreasing for greater ratios. It is also explained that 
mechanical gears are not suited for the transmission of great 
loads per pinion. The object of the invention is the combina- 
tion of the two forms of reduction devices in such a way as to 
obtain the best possible conditions for efficiency at all speeds. 
A and B are turbines, of which A drives the propeller shaft C 
through a Féttinger transmitter D, while B drives the shaft 





uring the last quarter of the | 
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through mechanical gearing EE. The shaft C may be driven 
in either of two ways. In one, B is a high-pressure and A a 
low-pressure exhaust steam turbine. Normally, the shaft C 
is driven by the turbine B through the gearing E and by the 
turbine A through the transformer D. For going astern the 
transformer is reversed and the gearing rendered inoperative. 
Alternatively, B is a cruising turbine and A the main turbine. 
For full speed the gearing E is rendered inoperative. For cruising 
purposes the main turbine is disconnected by suitable clutches, 
and for reverse speed the transformer D is reversed and the 
gearing E disconnected. ‘'wo modifications are also described. 
-April 29th, 1914. 


DYNAMOS AND MOTORS. 


5828. March 7th, 1914.—-IMPpROVEMENTS IN OR RELATING TO 

Rotors ror DyNAMO-ELECTRIC MACHINERY, AND TO CooL- 

ING ARRANGEMENTS FOR THE SAME, Siemens-Schuckert- 

werke, G.m.b.H., of 3, Askanischer Platz, Berlin, 8.W., 11, 
Germany. 

A, B and C are the axially running passages or ducts, whilst D 


N°5,8628 





is a radial duct in the cross-section of the tooth. The air is 
introduced from one end or side or from both ends or sides of 
the rotor through the axial ducts, and is discharged through 
the radial holes, of which there may be any desired number dis- 





tributed at intervals along the rotor. The size of the holes is 
suitably adapted to the iron cross section of the teeth, and the 
quantity of air which is to pass through the holes. The holes or 
ducts D may be so arranged that an approximately uniform 
discharge of air takes place all round the revolving solid rotor. 
In fact, the surface of the rotor may be rendered completely 
sieve-like by the holes, if desired. Another arrangement is 
also described.—A pril 29th, 1914. 


29,203. December 18th, 1913.—-IMpROVEMENTS IN OR RELATING 
TO THE VENTILATION OF DyNAMO-ELECTRIC MACHINERY, 
Siemens Brothers Dynamo Works, Limited, of Caxton 
House, Tothill-street, Westminster, S.W., and Emil Otto 
Kieffer, of Hough House, Lichfield-road, Stafford. 

A denotes the stator housing, A’, A' the end shields, B the 
stator core, C axial ventilating ducts in the core, and D the 
overhang of the stator winding. The rotor E* and shaft E are 
solid and in one piece, ventilating ducts F being situated at the 
bottom of the winding slots, which contain the rotor windings G. 
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Winding caps H are provided, and current is introduced into the 
rotor through slip rings H'. Through the inlet I air is drawn into 
the rotor by the fan J and passing through the ducts F is dis- 
charged into an annular channel K from which the air passes 
out into the atmosphere through outlet K?. The stator ventilat- 
ing air enters at M, being drawn in by fan N, and flowing over 
the channel K, passes into the stator ducts C and air gap O. 
The stator overhang, the stator core, and the surface of the 
rotor, particularly at the rotor air discharge end, are cooled 
by this air in its passage. Passing out of the stator at the other 
end, access to the outside atmosphere is through the stator 
chimney §, as indicated by the arrows. Another arrangement 
is also described.—A pril 29th, 1914. 


TELEGRAPHS AND TELEPHONES. 


22,176. October 2nd, 1913.—ImMPROVEMENTS IN OR PERTALNING 
TO BRUSH OR LIKE SLIDING CONTACTS FOR HIGH-FREQUENCY 
Evectricat Apparatus, Aage su Sérensen, of 12, Marien- 
strasse, Berlin-Lichterfelde, Germany. 

The accompanying drawing illustrates an appropriate con- 
struction embodying the principle of the present invention, 
adapted for the detection by means of a musical note of wireless 
telegraphic signals. The sliding contact A, consisting of a wire, 
is enclosed in an envelope of insulating material B, preferably 
consisting of mahogany or other soft wood. The wooden pencil 
B is clamped in a metal holder C of conducting material which 
slides freely in a metallic fitting D, the entire arrangement being 
carried by a support H. The energy is transmitted through the 











wire E and screw F and the conducting material C D to the 
contact A, which runs over a toothed disc I mounted on a rotary 
shaft K. The pressure exerted by the contact A on the disc I 
can be adjusted by gravity, being dependent, in the example 
illustrated, on the weights of the parts ABC. The contact 
pressure between A and I can, if desired, be determined by 
pressing the contact against the disc I and fixing it by means of 
the binding screw G, with the result that the pressure remains 
constant until diminished by wear of the contact A. This 
arr t pc special advantages in connection with 
reception by means of musical notes in wireless telegraphy 
and telephony, since it obviates defects arising from the exceed - 
ingly small contact surface such as irregular contact and corre- 
spondingly increased resistance to the passage of current.— 
April 29th, 1914. 





AERONAUTICS. 


23,708. October 20th, 1913.—ImMPpROVEMENTS IN AEROPLANES, 
H. L., A. E., and H. O. Short, 56, Prince of Wales’-mansions, 
Queen’s-road, Battersea Park, London, 

This invention relates to the wings of biplanes. It consists 
simply of making the under surface of the upper wing and the 





upper surface of the lower wing of such a form that the space 
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between them is everywhere constant. By so doing, the velocity 
of the air between the wings-is constant from point to point. 
It is stated that from experiments it has been found that the 
‘drag’ on a multiplane flyiiig machine is mainly due to the 
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variation in the distance between the wings resulting from the | 
dissimilarity of the opposed outlines. To allow for the reduction | 
of velocity caused by skin friction, the rear edge of the lower | 
wing may be slightly elevated, as shown in dotted lines.—April | 
29th, 1914. 


PUMPING AND BLOWING MACHINERY. 
13,134. June 6th, 1913.—CreNntTRIruGAL Pump, Bertrams, 
Limited, St. Katherine’s Works, Sciennes, Edinburgh, and | 
another. | 
This pump is particularly intended for dealing with thick | 
pulp in paper mills. The impeller A is formed with a central | 
boss B, which fits inside a neck ring C carried by the pump | 
casing. A central inlet opening is provided at D, and a dis- | 
| 


j 








charge outlet at E. The impeller blades F are curved, and their | 
inner ends terminate at a distance from the centre of the impeller | 
equal to the radius of the inlet D. The blades are channel | 
sectioned, as at G, their edges being bevelled so as to sweep off | 
any pulp which may collect on the inside of the casing. It is | 
claimed that the impeller and its shaft may be withdrawn from | 
the casing without disturbing the inlet and discharge pipes. | 

-April 29th, 1914. 


21,690. September 25th, 1913.—Rotary Arr PuMP FOR 
SurFracE ConpDENSERs, Société Anonyme pour |’Exploita- 
6 des Procédés Westinghouse-Leblanc, 7, Rue de Berlin, 

This is a Leblanc pump intended to be capable of extracting 
from a surface condenser not only the air and the non-conden- 
sible gases, but also the water of condensation. In other words, 

is a wet vacuum pump. It consists of an ordinary Leblanc 
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dry vacuum pump, to which is added a suction conduit A to | 
which the water withdrawn from the condenser is supplied. | 
This water, together with the water from the air pump, and the 
air withdraw1 from the condenser through the pipe B are 
simultaneously forced into the diffuser C. It is stated that 
experiment shows the pneumatic power of the air pump to be 
practically unaffected by the addition of the water conduit.— 
April 29th, 1914. 


TESTING AND MEASURING INSTRUMENTS. 


2850. February 3rd, 1914.—ImMPROVEMENTS IN AND RELATING 
To Execrrotytic Meters, The General Electric Company, 
of Schenectady, County of Schenectady, State of New York, 
United States of America. 

The object of this invention is to provide a simple and compact 
meter of this type which is cheap to manufacture and efficient 
in operation. A represents a circular anode chamber containing 
a body of mercury B forming the anode. This anode rests on a 
thin diaphragm C of silk or other suitable material consisting of 
a dise of this material stretched over a ring which is only a very 
little smaller-in diameter than the internal diameter of the 
chamber, The diaphragm separates the anode chamber A 
from the cathode chamber D and prevents the mercury from 
passing downwards into the cathode or depositing chamber. 
The diameter of the cathode chamber is less than that of the 
anode chamber, a ledge being formed at the point of junction 





ing chamber H, the amount of mercury in this tube being pro- 


| an in-and-out movement is imparted to the slide D. Attached 


ou which the diaphragm rests. The weight of the mercury 
keeps the disc in its place and the surface tension of the mercury - 
prevents it from escaping round the edges or from causing the 
dise to float. The cathode may be a sheet or plate E of platinum 
or other suitable material, and it may be supported in the cathode 
chamber in any desired manner, Both the anode and the cathode 
chambers are filled with any well-known or suitable electrolyte, 
and the meter is connected in circuit by means of the terminals 
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FandG. The mercury deposited on the cathode E by the passage 
of current drops off and collects in the graduated tube or deposit- 


portional to the current which has passed through the circuit. 
To prevent the dise being displaced when the meter is reversed 
to allow the mercury deposited in the recording tube to pass 
back to the anode chamber, indentations K may be provided 
in the walls of the anode chamber which project inwards over 
the edges of the disc and prevent it from being displaced to any 
great extent.—April 29th, 1914. 


MACHINE TOOLS AND SHOP APPLIANCES. 


21,639. September 25th, 1913.—-Turret Latur, A. Herbert, 
Southfield, Kenilworth, Warwickshire, and P. V. Vernon, 
Penvorn, Manor-road, Coventry. 

This_ specification describes improved means for clamping 





the turret and the index bolt of turret lathes. The turret, not 
shown, is rotated by a crank pin A carried on a disc B. C is a | 
plate arranged under the turret. A slide D is provided with a 
cam groove E in which the pin A engages. As the dise B rotates 
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to the slide is a plate F carrying a wedge G. When the slide 
is forced forward this wedge is inserted between an abutment 
stud H fixed to the turret slide J and a rotating plate K carried 
on the base of the turret. The turret is thus forced downwards 
and clamped in position. A wedge L lies alongside the index 
bolt in a suitable slot M. A peg N fixed to the slide D F engages 
in a slot in this wedge. As the slide D F moves forward the 
peg N transmits pressure through a spring P to the wedge L. 
and thus clamps the index bolt in position.—A pril 29th, 1914. 











SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,091,183. M&ans ror CUSHIONING THE Bupies or RalLway 
Cars, W. P. Bettendorf, Bettendorf, Iowa ; J. W. Bettendorf, 
administrator of W. P. Bettendor}, deceased.—Filed May 16th, 
1910. 








The underframe comprises suitable end-sills, body bolsters, 
and a centre-sill, the ends of which are connected to the body 


bolsters. A longitudinally arranged cushioning device is carried 
directly by these bolsters, The car body is adapted to have y 
slight longitudinal movement independent of the underframe 
and there are means connected to and projecting from tho ca, 
body adjacent the bolsters that are adapted to engage and 
compress the cushioning device. There are thirty-five claims, 


1,091,481, Water Merer, J. M. Burton, New York, Ny 
assignor to Neptune Meter C. , New York, N.Y, og 
Corporation of New Jersey.—Filed May 10th, 1913. 

The meter casing has an inlet and an outlet and an aperiured 
inner wall, A turbine wheel is mounted in this wall and is 
actuated by the flow of liquid through it. A stop plate is mounted 





with the wheel, and a slotted cage is secured to the inner wall 
and encloses the wheel. A scraper is removably secured to the 
inner wall of the cage with its lower edge in juxtaposition to the 
edges of the blades of the turbine wheel. The body of the 
scraper is disposed substantially tangential to the stop plate. 
There are three claims. . 


1,091,660. . Pressure AND TEMPERATURE CoNTROL VALvz, 
J. C. Hornung, Chicago, Ill.—Filed July 27th, 1912. 
The apparatus has a valve for controlling the supply of heating 
fluid. this valve being normally responsive to variations in the 
pressure of the fluid on the egress side of the valve. A plunger 





| is arranged in line with the valve, and is independent of it. A 


spring prea | holds the plunger out of operation, and « 
thermo-statically controlled diaphragm bears on the plunger, 


| whereby at a predetermined temperature the plunger is forced 


upon the valve to hold the latter in the closed position, There 
are two claims. ‘ 


1,091,736. Vertican Warter-tuBE Borer, F. J. Doyle, 
Chicago, IU.—Filed May 10th. 1910. 

The boiler has a main fire chamber, with a fuel magazine 
extending vertically into it. The magazine is open only at its 
lower end and terminates short of the grate level. Air conduits 
lead from below the grate level into the fuel on the grate. 
Separate air conduits lead from below te level to the com- 
bustion chamber near to the lower end of the fuel magazinc, 
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and separate air. conduits lead from below the grate level 
the fuel magazine above the fuel in it. The distilled gases from 
the fuel in the magazine mix with the air delivered to. the mag:- 
zine, the fuel magazine being devoid of any outlets except at 
its lower end, whereby the mixture of air and distilled gase* 
must pass downwardly through the magazine and into an< 
through the hot fire adjacent the lower end of the magazine. 
There is only one claim. 
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‘ M. Inst. C.E., we are now able to reproduce herewith 

THE RIVER TRAINING WALL AT RANGOON. /and on page 594 a series of i, aac of this 
: e22 interesting work, which is undoubtedly the largest 
On numerous occasions in the past, notably in our and most important river training scheme of its 
jssues of January 17th, 1908, July 16th, 1909 and kind in the world, and also to place before our readers 
Ind and November 24th, 1911, we have alluded) some additional particulars concerning it. In order 
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Fig 1—RANGOON RIVER ABOVE THE TOWN 


to the extensive port improvement works which have to make this article as complete in itself as possible, 


heen in progress at Rangoon during the last five or 


six years. Our readers will remember that among | 


these works was the construction of a huge training 
wall designed to check erosion of the banks of the 
Rangoon River, which had been going on at an 


we propose, first of all, and before going on to discuss 
the completed work, to recapitulate the information 
which we have given in former issues. A glance at 
Fig. 1, which is a reproduction of a map of a portion 
of the Rangoon River just above the town itself, 


per second, or at the rate of 162,000 million gallons 
in twenty-four hours. Just off Kemmendine the river 
is rather over 2000ft. wide. At Mower’s Point, 
opposite Rangoon, it is somewhat narrower than this, 
being about 1800ft. Between these two points 
there is a considerable widening out, and as long ago 
as 1824 there was a width at the widest point of some 
4000ft. The line of bank in that year is shown by 
dotted lines Of recent years the south bank has 
become extensively eroded, and the actual line of 
bank in the year 1913 is shown in full lines. Mean- 
while the north bank was silting up, and shoals 
were appearing far out in the river, the deep channel 
of which was going further and further south each 
year. The effect of this was that on the ebb tide 
the downcoming water on meeting Mower’s Point, 
which is composed of clay of a fairly stiff and resist- 
ing character and is protected by revetment work, 
was deflected across to the north bank of the river, 
where it was doing considerable damage in under- 
mining the jetties and wharves of the Port Trust. 
Moreover, there appeared to be a really imminent 
danger of the river cutting a new channel for itself 
to the southward of Mower’s Point and of leaving 
Rangoon high anddry. This was a contingency which, 
having regard to the quickly expanding business of 
this important trading centre, had to be prevented 
at any cost. 

It may be said, then, that prior to the commence- 
ment of the works which are now about to be described 
there was, just above Rangoon, a great tidal basin 
varying from about half a mile to about a mile wide, 
with water varying from a few inches up to 80ft. deep 
at low water of ordinary spring tides, with a 20ft. 
range of tide, and with currents on the flow and ebb 
of some 4 to 6 knots. It is readily understood from 
these figures that the construction of any sort of 
training works constituted a problem of considerable 
magnitude and difficulty. 

It will not be necessary for us to detail the various 
proposals which were brought forward in the past 
for dealing with this matter. It will suffice to say 
that from 1879, when the Port Authority was con- 
stituted, the matter was discussed at intervals, and 
the importance of doing something to stay the erosion 
and other damage was recognised more and more 
each year. It was not, however, till 1901, when Mr. 
Geo. C. Buchanan was appointed chief engineer, that 
anyone came forward with a really reasoned scheme. 
Mr. Buchanan quickly realised the gravity of the 
situation, and applied himself assiduously to solving 
the problem. He issued a preliminary report on the 
subject in 1903, and in December, 1905, a full scheme 
was prepared. This proposed the construction of 





a curved training wall some 10,000ft. long, formed 
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Fig. 2—THE TRAINING WALL IN DECEMBER, 1913 


alarming rate for a number of years. This great , will show the reason why this heavy piece of engineer- 
undertaking was brought to a successful completion | ing had become necessary. The Rangoon River 
in the early part of this year, and was formally declared | is formed by the junction of two other rivers, the 
to be in service on February 17th last by the Lieut.- | Hlaing and the Panhlaing, the confiuence of which is 
Governor of the Province of Burma, Sir Harvey 'some five miles above the town. The mean ebb 
Adamson, K.C.S.I. | discharge of the river above the town throughout 


By the courtesy of Mr, Geo; ©: Buchanan, CiI:E., | all tides during the year is about 300;000 cubic feet 
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by the sinking of brushwood mattresses and the build- 
ing up on the floor thus formed of a rubble wall 
taken up to about 5ft. above low water of spring 
tides. The scheme received the approval of the 
Port Commissioners, and was submitted to the Indian 
Government, which handed it on to a Committee. 
This Committee reported in 1906 in favour of the 
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and all 3ft. thick. Some 20,000 to 22,000 bundles 
of brushwood entered into the composition of each 
mattress. 
specially constructed slipways, and they had to be 
made when these slipways were uncovered at low 
water. The average time required to make one 
mattress was seven working hours, though if occasion 


training wall, but there was a difference of opinion 
as to the method in which it should be constructed. 
Instead of mattresses the Committee recommended 
that there should be a stone or laterite floor. The 
dispute on this point continued for over four years, 
but in the end Mr. Buchanan, who all along had 
contended that if an attempt were made to employ 
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Fig. 3—SECTION OF WALL 


a stone flooring alone, the stone would sink into the | required it, the work could be done in five hours. 
silt, gained his own way. It should be said that Sir | This seems an incredibly short space of time, but it 
Harvey Adamson contributed by his efforts and advice | must be remembered that from 250 to 300 men were 
in bringing about the termination of the controversy, | employed. The object aimed at was to combine in 
and that all along he did everything in his power to | the mattresses strength with great flexibility, and in 
promote the success of the undertaking. A tribute | 
should certainly be paid to Mr. Buchanan for adhering | 
to his convictions in face of the weighty opposition | 
with which he was faced, and having regard to the 


marked success. 


The mattresses were put together on | 


| to allude later. 


this direction the efforts of the engineers met with | 
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under water and thus offering a great resistance 


| The float was not sunk with the mattress, but Was 


pulled out by the tug as soon as the site for sinkino 
was reached. . 

The proper line to be taken by the wall had heey 
marked out by temporary dolphins, and to the diff. 
culties experienced with these we shall have occasion 
Meanwhile we will describe the pro. 
cess of sinking the mattresses. It should be explaineq 
that the Port Authorities own a large suction sanq 
dredger—the construction of which, by the way, we 
described in our issue of May 15th, 1908, while its 
work at Rangoon was referred to and illustrated jp 
our issue of July 16th, 1909—and that for carrying 
the discharge piping for this dredger there are numer. 
ous circular steel pontoons. Four of these pontoons 
were required for sinking a mattress, and they were 
duly moored in correct position, the line beiny take 
from the dolphins. Each pontoon had two winches 
fitted on its deck, and each was large enough to accom. 
modate a gang of coolies. Attached to one of the 
anchors on each pontoon was a 5in. Manila rope, 
which was paid out along with the anchor chain and 
fixed temporarily to the bollard of the pontoon, 
The mattress was pulled in between the four pontoons 
and the mooring ropes were doubled throuch the 
mooring loops and secured with hard wood toggle 
pins, the ends of the mooring ropes being fixed to 
bollards on the pontoons. The mattress could, there. 
fore, be moved in any direction by working on the 





importance of the operations and the very large sum 
of money involved. 

The training wall starts from just above the village 
of Seikgyi where it is at a tangent to high water mark. 
It then is taken southward and eastward in a curve ' 
of 6000ft. radius for a distance of 8500ft., after which 
it is straight for the remainder of its length. It is| 
shown in the condition in which it was in December, | 
1913, in Fig. 2. The continuation of its straight part 
would cut off a portion of Mower’s Point, and we 
understand that it is proposed eventually to remove 
so much of the point as would leave a straight channel 
of uniform width immediately opposite the town of 
Rangoon. 

It was decided that the work should be carried out 
departmentally, and not by contract, and some small 
idea of the magnitude of the operations may be 
gathered from the fact that for the construction of 
the mattresses more than five million bundles of 
brushwood and 50,000 bundles of stakes were required 
and that some 1,500,000 tons of granite had to be 
quarried, conveyed to the site and deposited. 

The mattresses form a carpet or flexible floor 
extending the whole length of the wall. Mr. Buchanan 
contended from the very first—and, we believe, 
perfectly correctly—that without this carpet each 
individual load of stone deposited would have quickly | 
sunk into the silt, which varies in depth from 6ft. 
to 10ft. along the whole length of the wall and overlies 
a bed of hard sand and gravel. Eddies would then 
have formed around the heaps of stone, and the latter| As the tide rose the completed mattress floated 
would probably have continued sinking until the | and could be towed away to be deposited, and it 
maximum depth of scour had been reached, thus | may be remarked in passing that every effort was made 
increasing vastly the total amount of stone required. | so to arrange matters that as soon as each mattress 
The flexibility of the mattresses, however, would | was completed it might be towed to the site and sunk 
permit of any erosion being automatically filled up | with its load of stone to keep it down. This necessi- 
and would entirely prevent any undermining. | tated not only the quick construction of the mattresses, 














Fig. 4—VIEW SHOWING INFLUENCE OF WALL BEFORE COMPLETION 


pontoon anchors. During this operation the long 
and short portions of the mooring ropes were adjusted 
by turning the toggle pins in the loops by hand. The 
short lengths of the mooring ropes thus moored the 
mattress in position, while the longer lengths served 
as guides during the time that the mattress was 
sinking. 








Fig. 5—BUILDING THE SUPERSTRUCTURE 


The width of carpet provided by the mattresses 
is as great as 230ft., this width being required so that 
an apron of sufficient dimensions to protect the main 
wall, when built up on it, from scour should be pro- 
vided. - Each mattress was 125ft. long, two-thirds 
of the number being 75ft. and one-third 80ft. broad, 


but also special arrangements by which the stone | 
might also be brought to the site so as to arrive there | position stone barges were anchored on each side 
exactly when it was required. The operation of | of it and moored to it by ropes. The coolies then 
towing was by no means easy, though it was improved | rapidly covered the whole of the surface of the brush- 
by the use of bamboo floats or booms under the end | wood with stene, commencing operations from the 
being towed, which prevented the latter from dipping | centre and working to the edges. 


When the mattress had be-n got into its correct 
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coolies had to pass backwards and forwards over 
planks from the barges to the mattress with the stone, 
it was desirable that there should be as little relative 
motion between the boats and the mattress as possible. 
Hence slack water time—generally at high water— 
was chosen. It required about 80 tons of stone to 
sink each mattress, but a good deal more than this 
was used, 300 tons at least being always deposited. 
As the mattress was allowed to sink by paying out 
the ropes on the pontoons stone barges were drawn 
over it and coolies flung out stone as quickly as 
possible. Then when the mattress reached the 
bottom and its lowering ropes were cast off more 
stone was deposited from further barges, drawn over 
the site by their own anchors and winches. 

‘The quickness with which the sinking of a mattress 
was carried out is a matter for some wonder and 
reflects: considerable credit on those in charge of the 
arrangement. As a general rule only about twenty 
minutes were required for the process and from 120 
to 150 men were employed. As Mr. Buchanan 
explains, the work was hard and anxious for all con- 
cerned, and the quickness to which we have drawn 
attention was by no means unnecessary. As can 
be well imagined, the mattresses were unwieldy to 
tow, and if they were moved too soon before slack 
water there was a danger of the current getting hold 
of them and overpowering the tugs. If, on the other 
hand, they were moved too late after slack water they 
might be caught by the ebb tide and overturned 
when sinking. It is wonderful, therefore, when the 
difficulties are considered, that out of the whole 
number of mattresses necessary, to cover an area some 
two miles long by 230ft. wide, only two got out of 
control and had to be sunk out of line. 

A commencement was made in the sinking of the 
mattresses in February, 1910, and, as originally 
intended, the process was not to have been completed 
til January, 1913. But as the work went on the 
advantages of accelerating became evident, and 
accordingly steps were taken by which the last 
mattress was laid in July, 1911—or some eighteen 
months ahead of the date originally proposed. ‘This 
quickening of the work was rendered possible by the 
construction of a further mattress building slip 
rather farther down the river. We may add that one 
of the principal factors considered in expediting the 
work was the difficulty of conducting operations 
during the time of monsoon, 

We mentioned above that in order to mark the 
line of the wall temporary dolphins were used. ‘These 
were small timber piers erected 500ft. apart. For 
their construction a local wood known as_ thingan 
was used, and it was said of’ it that it would success- 
fully resist the sea worm, or teredo navalis. As a 
matter of fact, this was very far from being the case, 
as in four months the underwater portions, which 
were formed of l4in. by 1l4in. timbers, were eaten 
right through and the dolphins began to collapse. 
They were then rebuilt with the same kind of timber 
sheathed in zine, after which no further trouble of 
the kind was experienced. 

When the whole carpet of mattresses was laid work 
was commenced on the formation of the training 
wall proper. This was done by dumping stone from 
1000-ton steam hopper barges, which, first of all, 
deposited stone over the whole surface until there 
was an average depth of it throughout. The steamers 
then confined their attention to piling up stone on 
the wall proper, the centre line of which came practic- 
ally at the junction of two of the 75ft. wide mattresses, 
as will be seen from our engraving, Fig. 3, which we 
reproduce from our issue of November 24th, 1911, 
with the modifications in it which have been since 
introduced. It was originally intended that the wall 
should only be built up to 3.4ft. above low water of 
ordinary spring tides, but it was found that: this was 
not high enough, as the water backed up and flowed 
over the crest of the wall with such violence as to cause 
breaches and to render the deposition of silt inside the 
wall out of the question.. The effect of the wall even 
when in quite an early stage in its construction can 
be seen in Fig. 4, which shows the old deep-water 
channel, It was therefore decided to raise the wall 
by means of three tiers of reinforced concrete slabs 
arranged one above the other. Each tier was com- 
posed of two sets or slabs of concrete laid on their 
edges parallel to one another and held apart by tie 
rods arranged to cross one another, the intervening 
space being filled up with rubble. The distance 
between the slabs was different in the three tiers, 
those at the top being nearer together than those at 
the bottom. The result is that the top of the wall 
is now 12.4ft. above low water of spring tides and 
4.9ft. below high water of spring tides. Altogether 
17,000 slabs were required for this work, and the 
whole superstructure was constructed in less than 
six months. Thé slabs were all made on the site by 
native labour and were got into position by means of 
a barge provided with a wooden overhanging jib arm 
fitted with a runner. : 

At a level 5ft. below the originally proposed top 
of the wall—that is to say, 2.6ft. below low water 
of spring tides—the width of the top of the wall is 
30ft. This is termed, as will be seen on the engraving, 
the zero of gauge. The batter of the slope of the wall 
towards the river is 2 to 1, and on the other side 
1} to 1. Owing to the draught of the stone-carrying 
steamers, it was not possible to dump stone from them 
So as to raise the wall to a greater height than low 





water level, and from this level upwards the stone 
was deposited by hand from barges specially con- 
structed for the work. Fig. 5 shows the end of the 
wall at low tide and the building of the superstructure. 
The width of the base of the wall will be appreciated. 
On the right-hand side will be seen one of the barges 
with its overhanging arm and runner used for putting 
the concrete slabs in position. In all, about one 
million and a-half tons of stone have been put into 
the work, the bulk of which has come from quarries 
on the island of Kalagouk, which, as our readers are 
already aware, is situated about 135 miles from 
Rangoon. The work of opening out these quarries, 
which was begun in 1908, was an operation of great 
difficulty and considerable magnitude. The island 
was at first uninhabited, and housing accommodation 
had to be provided for over 1000 workmen and 
22 officers. Arrangements had also to be made for a 
commissariat, police protection, medical attendance, 
a conservancy system and a water supply. A loading 
pier had to be constructed some distance from the 
shore, since the water was too shallow to permit of 
the construction of a land wharf, and communica- 
tion with this was maintained by means of over- 
head cableways. An output of about 6006 tons of 
granite per week was maintained during fine weather, 
but a great deal of trouble was experienced on account 
of the excessive rainfall, which is always more than 
200in. per annum, and sometimes as much as 250in. 
to 260in., the bulk of it falling in six months. The 
cableway skips each carried 7 tons of stone, and it 
was possible to load a 1000-ton vessel in ten hours. 
Three sea-going steam hopper barges, built by Simons, 
of Renfrew, were employed in conveying the stone 
from Kalagouk to Rangoon, and they made the 
journey in fourteen hours in fine weather. In quarry- 
ing the stone the most modern machinery and appli- 
ances were employed, these including hydraulic 
monitors working at a pressure of 60 lb. per square 
inch and capable of delivering 2000 gallons per 
minute for removing the overburden. When the 
steamer arrived on the site of the wall it was carefully 
manceuvred into position, and the whole of its cargo 
discharged at one operation. In order to leave 
these three steamers free for continual dumping, it 
was decided soon after starting the work to obtain 
the stone which had to be hand placed from 
quarries on the Pegu-Moulmein Railway. 

it was thought that as the main’ channel which 
the river had cut out for itself near the south bank 
was closed by the wall, it would have been necessary 
to dredge a new channel for it on the north of the 
wall. Accordingly the dredger was put to work, 
but after making several cuts with it, it was found 
that the river was deepening by natural scour, and 
this has continued satisfactorily. Equally satis- 
factory has been the silting up of the area between 
the wall and the south bank. This is continuing 
regularly at the rate of about 3ft. per month, and 
eventually the whole area which is in excess of 300 
acres will be reclaimed, and the present training wall 
will then become the revetment of the land so re- 
claimed, and, in fact, the south bank of the river. 

It is interesting to note that the work above 
described has been actually carried out at less cost 
than was originally anticipated. The authorities 
set out with the expectation of having to spend 
exactly 150 lakhs of rupees, or £1,000,000 sterling. 
The actual cost has been 138 lakhs, or £920,000. 
The following details of this expenditure are interest- 
ing :—~ 

. Details 0} Cost. 


Rupees. £ 

Mattresses .. .. .. . 15,45,000 = 103,000 
Dolphins and beacons ae 1,54,000 = 10,300 
BONE ec wa as ak ee oo EET 000 = 350,000 
Capital cost of quarries and steam 

hopper barges .. .. -. «+ 25,72,000 = 171,400 
Equipment at headquarters, ‘.e., build- 

ings and plant, mattress yards, 

steam tugs, launches, &c. -. 12,65,000 = 84,300 
Purchase of land shoe's .. 8,97,000 = 59,800 
Dredging plant . 12,19,000 = 81,300 
leet 35) se 3,50,000 = 23,300 
Miscellaneous works .. .. 3,28,000 = 22,000 
Engineering and supervision 4,33,000 = 28,800 





138,00,000 = 920,000 

Towards this amount the Government of India 
subscribed a free grant of 50 lakhs, and the remainder 
was raised by the issue of 4 per cent. debenture loans. 
As the work is non-revenue producing, it imposes a 
yearly burden of 6 lakhs of rupees (£40,000) on the 
revenue of the port. The latter, however, is growing 
rapidly, and will doubtless continue to grow by 
reason of the beneficial effect of the training wall 
and of the other operations which will now be econo- 
mically possible, so that the burden, although severe, 
should become decreasingly felt each year. Moreover, 
it is reasonable to expect that in due course a certain 
amount of revenue should be derived from the re- 
claimed land.’ In any case, the whole undertaking 
reflects the greatest credit on Mr. Buchanan and on 
those who have ably assisted him in bringing it to 
a satisfactory termination. It should be mentioned, 
in conclusion, that. Messrs. P. W. and C. S. Meik, 
the late Mr. J. W. Bell and Dr. Corthell were at 
various times consulted and reported on the project. 
The contractor for the supply of the whole of the 
brushwood was the Bombay-Burmah Trading Cor- 
poration ; the machinery and cableways at Kalagouk 
were furnished by Fraser and Chalmers, Limited ; 
and the dredges and steam hopper barges by W. 
Simons and Co., Limited, of Renfrew. 


THE BONECOURT SURFACE COMBUSTION 
PROCESS. 


No. III.* 
LIQUID-FUEL FIRED BOILERS. © 


Within the past few months the field of application 
of surface combustion has been considerably enlarged 
by the successful adaptation of the system to the 
burning of liquid fuel. For some time past experi- 
ments have been in progress in the London works of 
Bonecourt Surface Combustion, Limited, having this 
end in view. The difficulties encountered were not 
inappreciable, as will be realised by all those who 
have attempted to obtain complete combustion when 
burning liquid fuel in close proximity to water-cooled 
surfaces. At first sight it might appear that the idea 
of hot surfaces accelerating the combustion of liquid 
fuel involves an element of contradiction. It would 
seem that the only effect resulting from subjecting 
an incandescent surface to the action of a liquid 
would be the quenching of the incandescence. When 
it is realised, however, that the combustion of liquid 
fuel is really a case of gaseous combustion, the burn- 
ing of the fuel consisting in the burning of the gaseous 
products which result from the heating of the liquid, 
the feasibility of the proposal to employ hot surfaces 
in the acceleration of the combustion of liquid fuel 
becomes evident. 

These reflections point the way in which the pro- 
blem has been solved. The process of burning liquid 
fuel by the agency of surface combustion consists in 
injecting the liquid fuel together with the necessary 
amount of air required for its complete combustion 
into a chamber of small dimensions in which a partial 
gasification of the liquid takes place. The particular 
arrangement employed in the firing of boilers is 
shown diagrammatically by Fig. 11. The arrange- 
ment consists of a fire-clay sleeve situated in 
the entrance end of the boiler tube, which serves 
to conserve a certain amount of heat within the 
chamber thus formed. The chamber is closed at the 
same end by means of a fire-clay plug, through 
an aperture in which the oil and air supplies are 
introduced. It is closed at the further end by a 
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Fig. 11I—BONECOURT LIQUID FUEL ARRANGEMENT 


perforated septum, through which the gaseous 
products pass from the gasification chamber into the 
refractory packing in the boiler tube. The arrange- 
ment is simple and self-contained, each boiler tube 
carrying its own gasification chamber and refractory 
packing for the acceleration of the combustion. 

Fig. 12 is from a photograph of a boiler which has 
been put down in the London works of the Bonecourt 
Company, and which has been successfully fired with 
liquid fuel on the principles above described during 
the past few.months. The boiler is in continuous 
operation by day, supplying the works with power. 
The air required for the combustion is supplied by 
means of a fan developing a pressure of 35in. water 
gauge. ‘The oil is fed to the tubes from overhead, no 
pressure being employed other than that due to a head 
of about 12ft. 

The boiler is 5ft. in diameter and is 12ft. long, and 
is fitted with five boiler tubes each 9in. in bore. The 
device employed for delivering the oil to the tubes is 
such that no steam or air pressure is required to effect 
the spraying of the liquid, this being accomplished by 
the rapid flow of the air delivered into the gasification 
chambers under a pressure which may vary at will 
from 5in. to 30in. water gauge or more. 

Each fire-clay plug is furnished with a sight tube, 
which gives a good view of the state of the gasification 
chamber. The operation of lighting the boiler occupies 
three minutes, and consists in swinging aside the sight 
tubes, inserting some lighted oily waste, and turni-g 
on the oil and air supplies. In a few moments the 
gasification chambers become red hot. The oil and 
air supplies are then adjusted until a uniform incan- 
descence is obtained in each, a little experience 
sufficing to enable the operator to adjust the supplies 
in the correct proportions by observation of the glow 
produced. With this particular boiler steam at 
110 1b. per square inch is obtained in 50 minutes, 
starting all cold. 

That the function of the chamber is to gasify the 
oil and not to burn it completely is proved by analyses 


| which have been made of samples of the gaseous 


products drawn from a point within the boiler tube 
situated immediately beyond the gasification chamber. 
An analysis of these samples has shown that the 
gaseous medium leaving the chamber is a mixture of 
air and combustible gas, a certain proportion of 
products of combustion being also present, owing to 
a partial combusticn of the fuel taking place within 








* No. II. appeared May 22nd. 











586 


THE ENGINEER 


May 29, 1914 





the chamber, such partial combustion being necessary | bustion, a careful measurement of the actual radiation 


to maintain the temperature of the chamber. 


loss suffered by the plant was made by shutting off 


The following are the results of a test which has | the boiler with an initial steam pressure of 99 lb, per 


been carried out on this boiler : 


Steam gauge pressure, per — inch 110 Ib. 

Temperature of oil -. «. 80deg. F. (27 deg. C.) 

Air pressure .. ae ee 37in. w.g. 

Pressure in smoke-box a 3in. w.g. 

‘Temperature of combustion products 
leaving boiler tubes and entering 
feed-water heater 

Temperature of combistion products 
leaving feed-water heater . 

Temperature of cold feed 

Temperature of feed from feed-w ater 
heater to boiler ; 

Duration of test 


43 deg. F. (6 deg. C.) 


119 deg. F. (48 deg. C.) 
Three hours 


Total water ev aporated 7625 lb. 
Water evaporated per hour 2542 Ib. 
Water ev aporated per hour from and 

at 212 deg. - 3085 Ib. 


~~ tube surface (five tubes 9in. “bore, 
12ft. long). =P 
Total heating surface of boiler is 

Steam raised per square foot of heating 

surface per hour from and at 212 


141 square feet 
123.7 square feet 


deg. F, Ss et a co as 25 Ib. 
Total oil burned yy kde, cake cs a 
Oil burned per hour .. 181.7 Ib. 
Water evaporated from and at 212 deg. 
. per pound of oil . 17.0 Ib, 


Net calorific value of oil, pe r r pound... 17,800 B.Th.U’s. 
7625 x 1175.9 x 100 


Efficiency 
‘ 545 17,800 


= 92.5 per cent. 


It will be seen that the result of this test shows the 
boiler to possess an efficiency of 92.5 per cent., 


calculated on the net salavific value of the oil, when | 


evaporating at the rate of 25 lb. of water from and | 
at 212 deg. Fah. per square foot of heating surface 
per hour. 

A continuous sample of the combustion products 
taken during the test was found to analyse :— 


Per cent. 
Carbon dioxide eek Sk a eS ee ee 
Oxygen .. ab ae heh gets S 3.4 
Carbon monoxide A ee 0.0 
Nitrogen Ref: ne? teh be ced Sd cee ee 

100.0 


A careful examination of the combustion products 
was made to determine the presence, if any, of carbon 
monoxide or hydrogen or other gases resulting from 
partial combustion, but none such were found. 

The oil burned in this boiler is the ordinary class 
of fuel oil, as used for steam-raising purposes on 
torpedo boats and for steam raising and furnace firing 
generally. Experiments have been made with various 
classes of fuel oil, and with each kind successful 
results have been obtained. Where the oil is of so 
viscous a nature as not to flow readily at atmospheric 
temperatures it is found necessary to warm it suffi- 
ciently to produce the required readiness of flow. 

The points which, it is claimed, characterise this 
boiler may be enumerated as follows :— 

(1) Complete combustion of the oil, no products 
of partial combustion being found in the flue gases 

(2) The air required for complete combustion of 
the oil is only slightly in excess of the theoretical 
requirement. 


(3) Entire absence of smoke once the boiler has | 


been started up, and practically no smoke while 
starting. 

(4) The oil is supplied to the boiler cold and at | 
a very low pressure, the air supplied for the com- | 
bustion being sufficient to effect the necessary spray- 
ing of the oil. 


(5) The combustion products are cooled down to a| 
point below which further cooling would scarcely | 


be practicable or economical. 

(6) An evaporation of 25 lb. of water per square 
foot of heating surface per hour. 

(7) The effective transmission to the water in the 
boiler of 92.5 per cent. of the net heat available in 


the oil burned, even when evaporating at the above | 


stated high rate. 

(8) Exact and immediate regulation of steam pro- 
duction. 

The temperature and composition of the gases 
leaving the system being known, and due regard 
being paid to the content of water vapour in the 
products of combustion, it is a relatively simple 
matter to calculate the sensible heat leaving the 
system in the chimney gases. Taking for the purpose 
of the calculation the figures which have been obtained 
by Le Chatelier for the specific heats of the gaseous 
constituents at various temperatures, it is found that 


608 deg. F. (320 deg. C.) 


275 deg. F. (135 deg. C.) | 


square inch and observing the fall in pressure over 
a period of two hours. By this means the radiation | 
loss was found to amount to 2.1 per cent., calculated 


| 
| 
| 
| 


evaporation of 2090 lb. of water from and at 212 deg, 
Fah. being obtained from a single tube of the last 
stated dimensions. 


SOLID FUEL 
From what we have already said it will be clear that 
the advantages which 


are claimed for the 
application of surface 
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| 
| 
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combustion to steam 
generation. are a very 
high efficiency even 
while generating steam 
at extremely high rates 
of output. The system 
has now been adapted 
so that liquid fuel may 
be burned in Bonecourt 
boilers as readily as 
gaseous fuel. There 
now remains only the 
field of solid fuel, the 
largest field of all, to 
which, if possible, to 
apply the system. This 
field of investigation 
has already been at- 
tacked, and although a 
Bonecourt boiler fired 
direct with solid fuel is 
not yet a fait accompli, 
the results which have 
been attained in this 
direction afford hope of 
a highly useful result 
being obtained at no 
distant date. The ex- 
periments which have 
already been carried 
out have produced 
remarkable results. In 
a small apparatus fire«| 
with solid fuel, evapo- 
rating 334 lb. of water 
per hour from and at 
212 deg. Fah., complete 
combustion of the fuel 
has been obtained, 
although the amount 
of aic supplied for the 








on the heat put into the system with the boiler operat- 
ing at the rate of output obtaining during the test. 
It will be observed that the figure agrees very closely 
with the figure obtained by difference. 

Although the utilisation of liquid fuel in surface 
combustion plant is of very recent dev elopment, 
another liquid fuel-fired boiler has been built and is 
now at work. It comprises a small boiler shell 
traversed by two tubes 9in. bore and 6ft. long, and 
is stown by Fig. 13. The products of combustion 
| leaving the ‘tubes are returned through a tube of 6in. 
bore situated in the steam space of the boiler, 
steam superheating coils being disposed inside the 
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the heat leaving the system with the chimney gases | 
amounts to 5.2 per cent. of the heat originally avail- | 


able from the combustion of the oil. 
necessary distribution of heat utilisation as between 


Making the | 


the boiler proper and the feed-water heater, the follow- | 
ing scheme is obtained as expressing the distribution | 


of heat utilised and lost throughout the system :— 





Per cent. 
Heat transmitted through boiler tubes .. . +o eee 
Heat transmitted through tubes of feed-water heater 8.8 
Heat utilised . 5 Peay 
Heat lost in products of combustion at 135 8 deg. C.. 5.2 
Balance, being radiation loss “% ees 2.3 
Total heat available in oil burned .. .. .. .. 1000 


3y way of confirming, as far as possible, the pro- 
portionate distribution of heat loss into radiation | 
loss and sensible heat loss in the products of com- 


| 
} 
| 
} 


combustion was practi- 


Fig. 12—BONECOURT BOILER FIRED WITH LIQUID FUEL eallys no more than 


is required by theory, 
as is shown by the 
following analysis of the combustion products: 


Per cent. 


Carbon dioxide Lg akan te: We coe aes tia eee 
—— a a Nabbicts. aa Weka vee 1.4 
Carbon monoxide eae a es AOR 0.0 
Nitrogen So) Late Steen eae, eel 2 oa eee 
100.0 


The evaporation produced amounted to 17.8 lb. 
of water from and at 212 deg. Fah. per hour. Such 
a result is remarkable from the point of view of both 
a combustion phenomenon and an evaporation per- 
formance. This result was communicated by the 
Bonecourt Company to their German allies, the 

















Fig. 13—SMALL BONECOURT LIQUID FUEL BDILER 


tube producing a superheat temperature of 700 deg. 


| 
bs 
ake construction of this type is not iimited to | 
| the use of 9in. tubes. Trials have been made with 
| tubes up to 24fti long and 12in; in bore, an hourly 


Berlin Anhaltische Maschinenbau Aktien Gesellschaft 
who expressed themselves sufficiently impressed with 
| the results to undertake the further development 
|immediately. They have constructed a coal-fired 
| Bonecourt boiler and are just about to put it under 
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SOME OF THE BOATS 

















fire. This first construction is, naturally, of a tenta- 
tive nature, but it is hoped that it will pave the way 
for a considerable enlargement of the field of surface 
combustion applied to steam. generation. 








THE CUNARD. LINER AQUITANIA. 


‘THe new Cunard liner, the Royal Mail steamship 
Aquitania, is due to sail from Liverpool to New York 
for the first time to-morrow. She was launched 
at Clydebank on April 21st, 1913, so that her fitting- 
out and trials have occupied just over thirteen months 
—a truly short time for such an immense ship as this. 

Much has already been written about the vessel, 
her propelling machinery, and her interior fitments. 
It cannot be gainsaid, however, that in no respect 
have the problems involved in her design approached 
in difficulty those which had to be faced in the case 
of the Lusitania and Mauretania. Indeed, with the 
data collected after these two vessels had been in 
service for a few years the task of designing the 
Aquitania was one of comparative simplicity. The 
chief problem was a commercial one. The Lusitania 
and Mauretania, as is well known, each earn a sub- 





IN THE GLADSTONE DOCK, LIVERPOOL 


stantial subsidy from his Majesty’s Government. 
The new vessel does not, and in this fact we have the 
clve to all the principal points of difference between 
her and her elder sisters. It was desired that the 
new vessel should earn as much per voyage without 
a subsidy as the older boats did with their subsidies, 
and that she should be able to sail regularly from each 
terminal port once in every three weeks. 

To make up for the absence of the subsidy it was 
decided that the new vessel should have a lower speed 
and a larger passenger carrying capacity than her 
forerunners. In order to avoid the necessity for an 
expensive and hurried turning round at New York and 
Liverpool it was not desirable that the ship should 
take longer than 5} days on the voyage from port to 
port. This necessarily restricted the amount by 
which the speed could be lowered and practically 
fixed it at 3 knots less than that of the older vessels, 
namely, at 23 knots. The passenger accommodation 
had therefore to be increased until the saving of coal, 
upkeep costs, &c., represented by the lower speed, 
together with the extra passenger earnings, equalled 
the subsidy earned by the sister ships. To provide 
this additional accommodation the new vessel was 
given an extra deck and her length was increased by 
over 100ft. For the sake of stablility corresponding 








increases had to be made in the beam and depth. 

In view of this brief account of the genesis of the 
Aquitania, it may be of interest to compare certain 
of her dimensions, &c., with those of the Mauretania. 
This we do in the following table :— 


Aquitania. Mauretania. 
Screws Quadruple Quadruple 
Turbines . .Triple-expansion Compound 
Shaft horse-power 56,000 72,500 
Sea speed .. .. 23 knots 26 knots 
Moulded length . . 865ft. 760ft. 
Moulded breadth 97ft. 87 Hit. 
Moulded depth .. G4}it. 60sft. 
Draught 34ft. 36}ft. 
Displacement 49,430 tons 41,550 tons 
Tonnage, gross .. 47,000 30,704 
Tonnage, net 17,500 12,800 


29,150 tons 
9,000 tons 

11,280 tons 
6,000 tons 
3,230 


972 


Weight, hull 
Weight, machinery 
Total deadweight 
Coal capacity 
Passengers carried 
Crew carried 


19,758 tons 
9,402 tons 
12,390 tons 
§,354 tons 
2,150 
850 
It will thus be seen that the Aquitania is a con- 
siderably larger vessel than the Mauretania. She 
| provides accommodation for 1202 more people, 
| made up of 48 first-class passengers, 154 second-class 
| passengers, 878 third-class passengers, and 122 in 
the crew. Yet in spite of this very material increase 
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- . | . . . | 
in her accommodation, she may be expected to con- | as is usual in Cunard liners, for coal bunkers. ‘The |The high-pressure turbine is situated in the port 


sume slightly less coal on the voyage across the | bunker space on each side is divided into ten water- | engine-room, the intermediate in the starboard, and 
Atlantic, though the voyage will take about twelve | tight cells by means of transverse bulkheads. An | the two low-pressure turbines in the central envine. 
to fourteen hours longer. These considerations show | anti-rolling tank is worked into the ship structure at room. The astern turbines are arranged for coms 
very clearly, we think, the price paid for the last few | this point and takes the place of a coal bunker on | pound expansion, there being a separate high-pressure 
knots of the Mauretania’s speed. }each side. The hatches to the cargo holds are pro- | astern turbine on each wing shaft and a low-pressure 

A brief description of the general construction of | vided with trunks and are made water-tight to the | astern turbine on each centre shaft. The latter 
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the ship may now be given. 


‘ = fot) Life Boat e 


rH he 


we find that the overall length is 901it., the breadth | below and adjacent to the load line are fitted with the 


Starting with the hull, | height of the weather deck. The bulkhead doors | turbines are incorporated in the low-pressure ahead 
turbines on the same shafts. 


It may be remarked 
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97ft., and the depth to the boat deck 92ft. Gin. A 
double bottem extends from the bow to the stern and 
has a uniform depth of 5ft. 4in., except in the turbine 
room, where it is increased to 6ft. 3in. The double 
bottom is divided into forty-one water-tight com- 
partments—each of which can be emptied or filled 
separately—and is extended at its maximum depth 
to the turn of the bilge in order to accommodate the 
bed-plate girders carrying the wing turbines. 





STERN OF THE AQUITANIA 


The hull is divided into eighty-four water-tight 
compartments, not counting those in the double 
bottom. The transverse bulkheads are sixteen in 
number, and extend in some few cases to 9ft. and in 
the remainder to 19ft. above the load water-line. In 
the turbine-room there are two longitudinal bulk- 
heads. In the central of the three compartments 
thus formed the machinery driving the two inner 
propeller shafts is situated, while in the wing compart- 





“A” DECK, LOOKING AFT 


ments the wing turbines are isolated. The condensing 
plant room is divided into two by a central longi- 
tudinal bulkhead. In the boiler-room, which has a 
length of 450ft.. a fore-and-aft bulkhead is arranged 
on each side of the space, so that in this } region, where 
the compartments are largest, there is “‘ a ship within 
a ship.” These bulkheads are 18ft. from the outer 
skin of the vessel and the space thus formed is utilised, 





THE BOAT DECK 


Stone-Lloyd quick-closing bydraulic gear. There 
are forty-five of these doors, 

There are nine decks all told in the vessel, six of 
which are within the moulded structure, while three 
are superstructure decks. The lower orlop deck is 
only partial and extends ahead of and abaft the 
machinery spaces. Of the superstructure decks the 
first has a length of about 640ft., the second one of 
624ft., and the third or boat deck one of about 464ft. 
Further aft a deck-house forming part of the second- 
class quarters is made use of for carrying additional 
boats on the same level as the boat deck itself. 

The propelling machinery derives its steam from 
twenty-one large double-ended boilers, each with eight 
furnaces. The total grate area of these boilers is 
3542 square feet, and their total heating surface 
138,596 square feet. The boilers are capable of 
generating 9600 tons of steam per day at a pressure 
of 195 Ib. per square inch. Forced draught is sup- 
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THERMO TANK HEATING UNIT 


plied to the stokeholds by twenty-eight fans, 66in. 
in diameter, and driven in pairs by fourteen 50 horse- 
power electric motors. The boilers are arranged in 
four water-tight compartments, three of which con- 
tain six and the fourth three boilers. Four elliptical 
funnels are provided, measuring 24ft. by 17ft. in 
cross section and with the tops 160ft. above the level 
of the boiler fire-grates. For handling the boiler 
ash seven expellers are provided. The pumps for 
them are driven by steam turbines and can be used 
as bilge pumps in case of emergency. The ash- 
expelling plant has to deal with about 1200 tons of 
material during the round voyage. 

Directly aft of boiler-room No. 4 is the turbine- 
room, which, as already remarked, is divided into 
three compartments. The turbines are of the 
Parsons reaction type. ~The most noticeable feature 
in connection with them is the departure from the 
compound expansion found in the Lusitania and 
Mauretania and the adoption of triple-expansion. 








that there are over a million blades in the miain tir. 
bines and that they range in height from Lin. to 20in, 

Aft of the engine-room is the condensing pliant. 
The total cooling surface of this is about 46.000 squire 
feet, provided by some 18,700 tubes. The cooling 
water used amounts to 18,500 tons per hour. 

The starting platform is situated at the forward 
end of the central engine-room. Here, besides abc ut 
120 gauges and indicators of various kinds, are situated 
the hand levers controlling the manceuvring valves. 
These valves weigh about 25 tons each, and are each 
operated by means of a separate small steam engine, 
The valves in case of emergency can also be moved 
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MIDSHIP SECTION 





by hydraulic power if necessary. The firing of the 
boilers is controlled from the starting platform by) 
the sounding of an electric gong in the boiler-rooms. 
The eight furnaces in each boiler are fired in rotation, 
an automatic indicating arrangement being provided 
whereby numerals are made to appear on a dial. 
The starting platform is in direct -communication 
with the chief engineer’s office, which in turn is in 
communication with the bridge, the steering gear 
engine-room, the electric light engine-room, and other 
departments and offices. From the chief engineer's 
office not only is the propulsive machinery controlled. 
but from it nearly all the machinery and mechanical 
appliances throughout the ship are looked after. The 
vessel carries an engineering staff of thirty-four 
officers and 350 men. Of the officers, something like 
ten are employed solely on plant other than the pro- 
pelling machinery. 

The ventilation and heating arrangements for the 
passenger accommodation are carried out on a very 
complete scale. The Thermotank system has been 
in general adopted throughout the ship. By means 
of this system the accommodation is thoroughly 
ventilated and warmed in winter time and ventilated 
and cooled in hot weather. The Thermotank heating 
units, a diagram of one of which is given herewith, 


draw in cold air by means of electrically driven fans 
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and heat this air, if required, by passing it across 
tubes through which exhaust or live steam is passing. 
There are about 100 of these units throughout the 
vessel. In addition, there are about fifty fans pro- 
vided for exhausting foul or vitiated air into the open, 
while steam radiators are employed in certain places 
to supplement the hot air if required. The arrange- 
ment is capable of handling 12 million cubic feet of 
air per hour, or, in equivalent terms, of changing the 
air six to ten times in the same interval. 

As a concession to popular demand boats for all 
on board have been provided. These, as will be seen 
from the accompanying engraving of the boat deck, are 
partly of the ordinary lifeboat type and partly of the 
collapsible sides type. There are twenty-eight pairs 
of davits, some of which are of the usual swan-neck 
pattern and the rest of the Welin type. The vessel 
also carries two large motor boats 30ft. long and 
9ft. 6in. in breadth. These are fitted with wireless 
telegraphy apparatus and are each driven by a four- 
cylinder 30 brake horse-power Thornyecroft paraffin 
motor. 

We have endeavoured to give a brief outline only 
of the principal features of technica: interest of 
the ship. To describe her in full is more or less 
unnecessary, as, after all, she does not represent any 
such great departure from standard practice as did, 
say, the Carmania or the Lusitania and Mauretania. 
We hope, however, in a future issue to deal more 
fully with certain features of the vessel of special 
interest to engineers and naval architects. Accom- 
panying this article we give several views of the vessel, 
including some taken while she was in the Gladstone 
Dock at Liverpool for overhauling preparatory to 
being handed over to her owners. We also give on 
page 589 some plans showing the deck arrangements 
of the vessel. 








ENGINEERING PROGRESS ABROAD. 


Argentina. 

The severe competition which has long been taking place 
in the important town of Tucumén between the River 
Plate Electricity Company and the Hydro-Electric Com- 
pany—-of Tucumaén—has now come to an end, owing to 
an arrangement between the two concerns. Hitherto, 
the rivalry has resulted in neither enterprise making any 
money, but, according to the new arrangement, the 
business ought to be conducted upon a profitable scale. 
The Hydro-Electric Company, moreover, owns certain 
concessions for the construction of light railways or tram- 
ways in the province of Tucuman; these will now be 
taken in hand by the Cordoba Central Railway Company, 
which has acquired the majority of the share capital of 
the Hydro-Electric Company. The Cordoba Central 
Railway has, as a result, organised a new company, 
which has been registered in this country, and this will 
acquire among other things the electric lighting station 
and business hitherto carried on by the Hydro-Electric 
Company. The Cordoba concern will, hereafter, become 
possessed of the whole of the electric lighting and power 
business in Tucuman, but the Hydro-Electric Company 
will continue to supply the current and power. A certain 
amount of new equipment will be ordered so as to complete 
the electric system, while the tramway system is also 
to be extended. 

The extreme activity of German commercial agents in 
South America has before now been commented upon, 
and day after day proves how successful are these efforts, 
in the majority of cases, and how severe is the competition 
which English and United States houses have now to 
face. The latest information to hand is to the effect that 
a large firm of pipe manufacturers, of Gelsenkirschen, 
has received an order from Buenos Aires for the supply 
of pipes representing a value of £450,000, while, to a 
Leipzig firm of engineers, an order for three large travelling 
cranes, part of the equipment of the new naval port of 
Bahia Blanca, has been awarded. 

In Chile also, German firms are making considerable 
headway, an order for twenty-four cranes for Valparaiso 
harbour having recently been booked by the Valparaiso 
agent of the Deutsche Maschinenfabrik, of Duisburg. 


Brazil. 

Owing to the severe financial restrictions which obtain 
in Brazil at the present time, and the ardent desire of the 
Federal authorities to keep down expenditure upon public 
works to the smallest figure, a temporary cessation has 
taken place in engineering enterprises, and only the most 
urgent undertakings are being proceeded with. Among 
these latter, however, are the laying of the water mains 
of the city of Rio de Janiero and suburbs; an extensive 
driveway to be known as the “ Atlantic Avenue ”’ is also 
being constructed along the shores of the Copacabana 
and Ipenema beaches, with the object of connecting with 
Rio Branco-avenue, and establishing a continuous 
thoroughfare, several kilometres in extent, along the bay 
and the Atlantic. The Government of Brazil has found 
the necessary amount of £3100 for the purchase of a 
number of military aeroplanes for the army, and the order 
has been placed in England through the Chief of the 
Brazilian Naval Commission, who is now in London. 
It may be mentioned that in December of last year a 
shipment of eight monoplanes, three biplanes and three 
seaplanes was received at Rio for the Brazilian Military 
Aviation School there. The members of the Brazilian 
Federal Government are also keen supporters of auto- 
mobilism, there being no fewer than 400 motor cars in 
the service of the Government in Rio alone. 

A considerable amount of new work in connection with 
local light and power is to be undertaken by the City of 
Sao Paulo Improvements and Freehold Land Company, 
Limited, of which Lord Balfour of Burleigh is the chair- 
man. During the year the company has formulated and 
submitted to the different Brazilian railways proposals 
for the construction of a line of railway to serve its various 
properties, and alternative routes have been surveyed and 








estimates made for this purpose. The Municipality of 
Sao Paulo has also decided to construct a large reservoir 


at Lapa. 


Chile. 

Ir is to be regretted that British contractors pay so 
little attention to—or receive so little information con- 
cerning—the many muncipal engineering contracts which 
are disposed of by the South American States during the 
course of the year, and regarding which there seems to be 
no one sufficiently interested to keep them well-posted. 
If one looks for such information in the generality of the 
consular reports, one looks in vain ; or, if the intelligence 
be obtainable at all, it is usually so stale that foreign 
competitors, whose sources of information are infinitely 
better organised than ours, have had several weeks’ or 
even months’ start, with the inevitable result of first 
attention. Notwithstanding the fact that in the majority 
of cases—so the statement is made—*“‘ all tenders will be 
opened and considered upon the same date,” we all know 
that there are many advantages to be derived from being 
the first in the field. An example is afforded by the absence 
of any prominent British contractor from among the several 
firms who have entered for the considerable municipal 
contracts now being arranged by the Antofogasta autho- 
rities. These, together, amount to about £200,000, there 
being street paving and road making to the value of 
£136,000, sidewalks £20,000, garbage destructor £8000, 
public baths £2000, and the erection of a large public 
market. United States’ firms have been particularly 
active in competing for the work now being offered, and 
one very enterprising agent went to the trouble of digging 
up from the streets of San Francisco, where it had lain 
for several years, a large piece of paving known as 
‘“ Bitulithic,” of which, by the bye, there have been some 
30,000,000 square yards laid in the United States and 
Canada. Armed with this chunk of paving, the agent 
of the United States Paving and Improvement Company 
came to Antofogasta to convince the municipal autho- 
rities of the value of his manufacture. It has been said 
that it is no proof that a house is well-built because a 
specimen brick seems to be all that a brick should be. 
Apparently, the same argument does not apply to patent 
pavements, because the municipality of Antofogasta 
appears to be so well pleased with the American com- 
pany’s specimen of street pavement that the order for 
the £136,000 job is likely to go to that company. So that 
there should be no doubt as to the genuineness of the 
sample submitted, it was cut out of a section in a public 
thoroughfare, and in the presence of the Chilian Consul 
in San Francisco—there is no record of what the municipal 
authorities of that city were doing when the piece of pave- 
ment was being removed—officially sealed, and thus borne 
triumphantly to Antofogasta. Such original enterprise 
deserves to succeed, and it probably will. 

There should, however, shortly beafurther and even more 
important opportunity offered to British contractors, for 
the Government of Chile intends to ask for tenders for 
the construction of port improvements at Antofogasta, 
the cost of which will probably amount to 20,000,000 gold 
pésos, or, say, about £1,460,000. It is to be hoped that 
upon this occasion British firms will compete, and in view 
of the high estimation in which British engineering work 
is held throughout Chile, there seems no reason why the 
contract—or at least a portion of it—should not be 
secured by one of our home firms. 


Ecuador. 

A very important contract has just been signed between 
the Government of Ecuador and the well-known German 
firm of Orenstein and Koppel, of Berlin. This is for the 
construction of a line in connection with the main track 
of railway between Ambato and San Antonio. The work 
really calls for two branches—the Huigra—Cuenca and the 
Quito—Ibarra—Esmeraldas—both of which are to serve as 
feeders to the Quito and Guayaquil Railway. The same 
German firm of contractors has secured a tentative con- 
tract for a further railway undertaking, namely, a line 
from the capital of Quito to some port in the province of 
Esmeraldas, which, however, is just now in the throes of 
a violent revolution against the Government. Apparently, 
the German firm mentioned considers this no drawback 
to its enterprise, although to which party it is to look 
for payment when, and if, the contract is carried out, 
is a question which will have to engage its attention at 
some time or other. The projected railway will extend 
over 300 kiloms., and will have to be built through 
virgin forests, entailing an immense amount of peon 
labour, which is by no means easy to obtain in Ecuador 
at the present time. 

The Government and contractors have also in view a 
railway extension north from a place called Ibarra, passing 
through the town of Tulcan on the Ecuadorean—Colombian 
frontier, and tapping the rich Pasto region of Colombia. 
The country between Pasto and the Pacific Coast is of 
such a character that railway construction is practically 
impossible, one river—the Payta—for instance, dropping 
down from the Andean plateau through a cafiyon 15,000ft. 
sheer. The natural outlet for this Pasto region railway 
will, therefore, be southward through Ecuador, and then 
westward to the coast. The maximum gradient will be 
approximately 34 per cent., although nothing like a 
scientific survey of the region has as yet been made. 

A United States firm of engineers has secured the 
contract for the construction and equipment of a line of 
electrical tramways in Quito, and the whole of the supplies 
are coming from the United States, including the heavy 
steel rails, of which 160 tons have already been received. 
The engineer in charge, Mr. Ellis, also built the electric 
trams in the city of Caracas, Venezuela, one of the best- 
equipped lines in South America. 

There are many other engineering enterprises awaiting 
development in the republic of Ecuador, but in view of the 
extremely unsettled conditions politically, and the pro- 
pensity of one party to repudiate the solemn engagements 
entered into with foreigners by another, contracting firms 
would do well, in our opinion, to keep out of the com- 
petition at present going on for Government and municipal 
work in the republic. There are many suitable contracts 
being offered by other Latin-American States which are 
subject to considerably less risk. Neither Ecuador nor 
Mexico can be said at the present time to offer much 
inducement as a field for engineering enterprise. 





Egypt. 

In January last Mr., Holt, the ex-President of the 
Association of Engineers and Architects, made a thorough 
examination of the Assouan Dam, and as a result of his 
investigation he has recently announced that when the 
reservoir stood at 113.50—that is to say, 30 em. above 
the sill of the spillways—notwithstanding this extreme 
pressure, all the seepage that was apparent was a dampness 
in a few places on the down-stream side. The distin. 
guished engineer refutes entirely, and in the most cate. 
gorical manner, the statement which has been made hy 
certain parties that the Dam “* leaks like a sieve ”’ and that 
“it had partially settled.” Mr. Holt shows that leakage 
must always occur in all dams, and proves that that which 
takes place in the Assouan structure amounts to very 
much less than that registered upon other famous irrigation 
works. In a word, Mr. Holt is thoroughly in accord with 
other distinguished engineers who. have pronounced 
favourably respecting the Assouan Dam and the method 
of its construction. We shall reprint the report in an 
early issue. 


Panama. 

The American firm of railway engineers, Messrs. K. W, 
Hebard and Co., has secured the contract for the con- 
struction of a 3ft. gauge railway from the seaport of 
Pedregal, situated on the south coast of the province of 
Chirique, to the town of Boquete, situated in the valley 
of the same name. The length of the line will be 50 miles, 
and there will be a branch line to La Concepcién, which 
will be the terminus for the present. The larger scheme 
submitted to the Panama Government, which embraced 
lines of railway in the provinces of Los Santos, Veraguas, 
and Cocle, as well as the erection of a large power-generat- 
ing station on a comprehensive scale, has been temporarily 
abandoned, the estimated cost being found too large for 
the Government to incur. The total cost of the new railway 
will work out at £3000 per mile, which compares very 
favourably with the cost of South American railway 
construction in general. 








RAILWAY ACCIDENTS DURING 1913. 


A WEEK ago the Returns of Railway Accidents aud 
Casualties for the year 1913 (Cd. 7405) were published. 
They showed that 33 passengers were killed and 723 
injured in accidents to trains, as compared with the aver- 
age of 19 killed and 585 injured each year for the ten years 
1902-1911, and with the 20 killed and 682 injured during 
1912. The number of servants killed in train accidents 
was 8, while 145 were injured. These compare with an 
average of 9 killed and 138 injured each year during the 
ten years 1902-1911, and with 6 killed and 154 injured 
during 1912. No passenger was killed, but 38 were injured 
on Scottish railways, and one passenger was killed and 
10 injured on Irish railways. Two servants were killed 
and 17 injured on Scottish railways, and one servant was 
injured, but none killed, on Irish railways. 

But perhaps the most important part of the report, in 
view of our article last week on ‘‘ Accidents to Railway 
Servants’ and the inquiries of the Departmental Com- 
mittee, is that which gives details of the casualties to the 
servants. By the movement of vehicles, other than in 
train accidents, 414 men were killed and 5608 injured, 
and in this class of accident 88 fatal cases and 3172 non- 
fatal cases occurred in shunting. We will confess that, 
at first, these figures are disconcerting, as in 1912 the 
number of fatal accidents was 337 and the figure for 1913 
is the highest since 1907. The number of fatal shunting 
accidents in 1912 was 60, and the figure for 1913 is the 
highest since 1908. The number of non-fatal accidents 
of all classes is the highest on record. In 1912 it was 
5408, and the highest previous figure was 5577 in 1907. 
The non-fatal shunting accidents in 1912 was 3070, and 
the highest previous to 1913 was 3150, also in 1907. 
Matters are not, however, we find, on further investigation, 
so black as they appear, as the summary at the beginning 
of the report shows that the average of fatal accidents 
for each year for the ten years 1902-1911 was 401 ; hence 
the year 1913 was, after all, only 13 above the average. 
This, however, is not our main hope. Further on in the 
report is the triennial census as to the number of men 
employed, which we find was, at the end ot 1913, no less 
than 643,135, as against 608,750 in 1910, when the last 
census was taken. In this number are included clerks, 
station masters, carmen, messengers, and other grades, 
and no figure is given as to the number exposed to danger. 
This latter figure is reserved for the general report which 
appears later; but it so happens that the general report 
for 1910 told us what grades are included under the 
heading ‘“‘ exposed to danger,” and by tabulating these 
we find that the number exposed to danger was 380,023, 
representing an increase of 14.7 per cent. over the 331,296 
exposed to danger during 1910. Unfortunately, we 
cannot tell definitely how many were engaged in shunting, 
so cannot say if the increase from 77 fatal shunting acci- 
dents in 1910 to 88 in 1913 is proportionate ; but we are 
able to see that in 1910 there was one man killed out of 
every 886 exposed to danger, as against one in 920 killed 
in the apparently bad year of 1913. In 1907 the number 
was, moreover, one in 775. The increase of 14.7 per cent. 
in the number of men exposed to danger does not, how- 
ever, account for the larger number of men injured. This, 
it is likely, is explained, as we suggested last week, by 
greater care in reporting accidents in goods stations, 
enzine sheds, &c. 

We are now in a position to mention a point we were 
tempted to bring out last week. This is that the number 
of accidents is commensurate with the prosperity of the 
country. When trade is bad men take more time, and 
when trade is good more men, having less experience, are 
employed. Reference was made above to the peak points 
in 1907. That was a year of great prosperity, when the 
total receipts from all sources for the railways of the United 
Kingdom was 121} millions sterling. That year 441 men 
were killed. There were then a couple of less prosperous 
years with fewer fatalities, but in 1910 the receipts went 
up, as did the accidents. In view of these conditions, it 
was only reasonable to expect that the unusually good 
times of last year should have been accompanied by an 
abnormal number of accidents, 
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COMBINED PUNCHING, ANGLE CUTTING AND 
BENDING MACHINE. 


THe appended illustration represents a powerful 


| city. 


electrically driven horizontal punching, angle cutting, and | 


beam bending machine, which has recently been built 
by the firm of Francis Berry and Sons, Sowerby Bridge, 
Yorks. It is capable of punching holes up to I}in. dia- 
meter through mild steel of 1}in. thick at one end of the 
machine and at the other end is designed to bend or 
straighten beams up to 18in. by Jin. The slide at the 
bending end is made in two parts and is adjustable for 
different sizes of beams by means of a hand motion. The 
latter comprises a pair of spur wheels, one of which is 
keyed on to a large steel screw working in a nut inside the 
slide, and the two adjusting blocks can be moved across 
the face of the beam through a distance of from 2ft. to 
5ft. 3in. All the three blocks have steel faces let into them 
and are fitted with friction rollers to facilitate the handling 
of the work. 

As will be seen, the machine is also fitted with double 


angle shears for cutting angles up to 8in. by 8in. by lin., | 


either straight or at an angle of 45 deg., and there are 
means for disengaging both the angle and punch slides. 
All the gearing is of cast steel and flanged, and the shafts 
are of special tensile steel and run in gun-metal 
bearings, the bearings on the first and second motion shafts 
being adjustable. The machine is driven by a 30 brake 
horse-power electric moter through spur gearing, the 
motor being mounted on an entablature on top of the 
machine as shown. 
The weight of the machine is 22 tons. 





A LARGE STEEL WORKS MIXER. 


IN a recent issue of the Zeitschrift des Verein deutscher 
Tngenieure Herr Hubert Hermanns described several new 
designs of pig iron mixers made by the Berlin-Anhaltischen 
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Fig. 1—BURNER FOR ROLLER METAL MIXER 


Maschinenbau Company. He pointed out that in addition 
to the first use of the mixer in securing uniformity of com- 
position of the pig iron by collecting charges from the 
various blast furnaces, it was now used as a purifier of the 
molten metal, The change from the old pyriform mixer 


to the modern cylindrical mixer on roller paths has been 
brought about by the increased output of steel works 





| 
j 


| 








necessitating the introduction of mixers of increased capa- 
A capacity of 1200 tons has already been reached, 
and this will probably soon be exceeded in some cases. 
Special attention has been directed to the question of the 
most suitable tipping devices, because of the increased 
charges of pig iron on the one hand, and the diminution 
and simplification of the tipping operation on the other. 
The old arrangements for tipping the mixer by means of 
hydraulic power are gradually being replaced by electric 
motors, which are preferable for economic and technical 
reasons. 
into a refiner is constituted by the shallow hearth mixer 
(Flachherdmischer), which combines a large surface area 
with a slight depth in order to obtain the maximum amount 
of purification. This type of mixer, the capacity of which 


does not exceed from 250 to 300 tons, is fitted up with | 


heating chambers for air and gas exactly like an open- 


hearth furnace. 
Fig. 2 represents a roller mixer recently constructed 
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frames of malleable cast iron. In order that the tipping 
device should not be interfered with by‘stresses in the mixer 
a middle member is interposed between the gearing and 
the mixer in the form of a connecting-rod, which acts on 
the journal by means of a swivel bearing. The connecting- 
rod is moved by a vertical screw, which passes through a 
long nut forming the hub of a bevel wheel and rotated by 
a pinion driven by the motor. The connecting-rod has 
guides at its upper end. 





RAILWAY COMMISSIONERS’ 
REPORT. 
THE eighth annual report of the Board of Railway 
Commissioners for Canada reached us on the 18th instant. 
It is for the twelve months ended March 31st, 1913, and 
in view of the frequent references to the Canadian Board 
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Fig. 2—SECTIONS OF ROLLER METAL MIXER 


by the Berlin-Anhalt Company for a French steel works, | 


which has now the largest mixer plant in the world. It 
possesses three of these roller mixers, each of which has a 
capacity of 1200 tons. The mixers are installed in a 
large building consisting of two halls separated by a row 
of columns, which support the service staging of the 
mixers. The metal is brought to the mixer by locomotives 
on ladle cars, lifted by a crane and tipped into the charging 
side of the mixer. The mixers are tipped electrically, 
and ladle cars likewise take the metal away from the pour- 
ing side of the mixer. The mixers are heated with coke 
oven and blast furnace gases mixed with hot air, one of 
the burners being shown in Fig. 1. The mixer reservoirs 
are 13.5 metres long and 6.25 metres in diameter. The 
lining consists of magnesite with a core of fire-clay, and it 
promotes the mixing of the metal and facilitates the 
manipulation of the slag. The mixer rests on four roller 
thrust rings, each with a set of fourteen rollers bearing on 


| at the Royal Commission on Railways, it may be worth 
while to make some extracts from the report in order to 
| give an idea of the powers possessed by the Commissioners. 
| The Canadian Commission came into being in 1903. 
| Prior to that the supervision of railways was in the hands 
of the Railway Committee of the Privy Council. The 
new body was established on the best features of our 
| Railway and Canal Commission and of the Inter-State 
| Commerce Commission, but larger powers and more 
executive authority are possessed, for it is both advisory 
and judicial. ‘The Canadian Board has authority to make 
every variety of order to secure safety in working, and has 
equal power in the matter of rates and fares. 

While the offices of the Commission are in Ottawa, 
meetings are held all over the Dominion. We find that 
during the year in question 102 public sittings were held, 
of which 42 were in Ottawa, 19 in Toronto or Montreal, 
and 41 in other places, there being, for instance, a three- 











‘‘ while appreciating the necessity of certain rules of 
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day sitting in Vancouver in July and one of two days 
there in November. Altogether there were 698 appli- 
cations heard, and during the year 5751 applications were 
addressed to the Board and 2785 orders were issued. 

Tt appears that a sum of 200,000 dols. a year for five 
years, beginning in April, 1909, has been voted towards 
the protection of level crossings. This money has to go 
in constructional works and not on maintenance or opera. 
tion. 

As samples of the orders given we find decisions as to 
fencing a company’s right of way; the situation of a 
station; the rates for the conveyance of cream; an 
agitation as to a reduction in a telephone tariff; rates for 
the conveyance of gramophones; shunting charges ; 
heated cars for conveying mineral waters in the winter 
months ; a temporary increase in the charges for demur- 
rage in view of a car shortage. Rules were also made as 
to the p*evention of fires caused by sparks from locomo- 
tives; obeying signals at highway crossings; brakes on 
electric cars ; worn flanges of wheels of engines and tenders ; 
a limit of speed of 20 miles per hour, except for tank engines, 
when running tender first, owing to frequent derailments ; 
signal posts, &c., to be at least 6ft. from the nearest running 
rail. 

Among other things dealt with during thé year was the 
adoption and putting into force of “‘uniform rules govern- 
ing the determination of visual acuity, colour perception, 
and hearing of railway employés on steam railways.” 

Reference is made to the death of Mr. Mabee, who was 
the Chief Commissioner, and of whom it is said that, 


evidence and precedents in courts, he never permitted 
legal technicalities to stand in the way of what. in his 
judgment, he considered fair, right, and just in the interests 
not only of individuals and associations having resource 
to the Board for interpretations of their rights, as against 
railway corporations, but in the.case of railway corpora- 
tions themselves, where their rights, he felt, should be 
protected against unreasonable and unjust demands.” 
Mr. Henry Lumley Drayton, K.C., sueceeded Mr. Mabee 
as Chief Commissioner. 

Accidents to the number of 2547, causing the death of 
643 persons and injuries to 2231, occurred during the year. 
Of these, 621 accidents were investigated by officers of 
the Board. The 643 persons killed were made up of 21 
passengers, 303 railway servants of the companies, and 
319 *‘ other persons.”” Of the 2231 injured, 410 were 
passengers, 1603 were servants, and 218 “‘other persons.” 
Three passengers and 16 servants were killed in derail- 
ments and 218 passengers and 96 servants injured. Three 
passengers and 46 servants were killed in collisions and 
117 passengers and 136 servants injured. 

It is remarked that track conditions are largely 
responsible for derailments, due mainly to the companies 
not having increased the strength of the road bed in pro- 
portion to the increase in the weight of rolling stock. 
Collisions, it might be thought, called for the block system, 
but it must not be overlooked that the majority was 
caused by breach of rules for working. 








POWER TRANSMISSION BY ROPES. 


In our issue of April 17th last we gave a brief abstract 
of a paper read by Mr. Edwin Kenyon before the Textile 
Institute on “‘ The Transmission of Power by Ropes.” 








to the effect of varying the load, it would appear from 
Fig. 2 that the overloaded ropes give the highest efficiency, 
for it will be observed that three ropes loaded with 113 Ib. 
per pone inch and running at a velocity of 49ft. per 
second gave an efficiency of 94 per cent., while with three 
times this load and running at the same velocity the 
efficiency seems to have increased by 4 per cent. Mr. 
Ingham says that practical experience confirms this 
remarkable result. : 








THE SECOND SIMPLON TUNNEL. 


(From our Swiss Correspondent.) 
Tue building of the second Simplon Tunnel, with which 


I dealt in THE ENGINEER for February 13th last, has made | 


such good progress, despite a serious strike and an attempt 
on the life of Chief Engineer Rothpletz, that the last stone 
in the high-pressure portion has already been laid. This 
portion of the tunnel, which is about 46 yards in length, 
is exactly co-terminous with and parallel to that which 
gave so much trouble in the first Simplon Tunnel. In 
1901, when the borers of the first tunnel entered this part 
of the mountain, copious hot springs gushed out, making 
work for the time being impossible, and seven months 
were required to push the bore through these 46 yards, 
and eighteen months to complete and line this short 
length. Only five months, however, have been required 
for the same work over this portion in the second tunnel. 
But before it was begun the engineers went all through the 


high-pressure zone in the first, and strengthened it through- | 


out with strong iron scaffolding. 


In view of the opening of the second Simplon Tunnel, | 


the Swiss Federal Railways are obliged to increase the 
supply of electricity, which, it is estimated, will involve 
them in an expenditure of £784,000. It is intended to 
preserve the existing reservoir and the reinforced concrete 
canal from the Rhone to Brigue. The canal will run into 
a reservoir of 8000 cubic metres capacity, where the great 
quantities of sand which it contains in summer, thus con- 
siderably reducing the wear and tear on the turbines, will 
be deposited. The electric power will be carried from the 


power station to the tunnel mouth and Brigue Station | 


partly by overhead wire and partly by cable. Once the 
second Simplon Tunnel is in use the turbines of the new 
power station ought to be able to supply an average of 
1150 horse-power and a maximum of 5600 horse-power. 
In order to do this it is intended to install two sets of 
machinery, each able to supply 3500 horse-power. As a 
general rule, one set of machines will suffice to supply all 
the power necessary on the north side, and the second will 
be used only in case of an exceptional amount of power 
being required or the production of power on the other side 
being interrupted. 








THE ROYAL COMMISSION ON RAILWAYS. 
No. XIV.* 

Tse evidence given before the Royal Commission last 
week may soon be disposed of. On Thursday, the 21st, 
when the only members of the Commission absent were 
Mr. Balfour and Mr. Jackson, Mr. Arthur Andrews and 
Colonel Claud Hobart appeared to complain of the railway 
service to and from the Isle of Wight. Comparisons were 
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and showed what facilities had been withdrawn withjy 
the last few years. 

Lord Derby and Mr. Balfour were absent on Friday, 
Mr. 8. R. Noble, of the National Cyclists’ Union, com. 
plained of the hardships inflicted on cyclists by the charges 
for bicycles. Mr. H. F, West, an independent witness, 
followed. Mr. West was for forty-five years in the goods 
department of the London and North-Western Railway 
in the Manchester district, and came to support the 
nationalisation of railways. Amongst other reforms, he 
suggested that all charges be prepaid by stamps, as then 
70 per cent. of the clerical labour would be abolished 
Zone passenger fares would be better for the public and 
would reduce the clerical work for the companies. Heavy 
passenger luggage should go by special trains once a (ay ; 
it was a great cause of delay. Goods rates could be rediced 
by one-half. When Lord Loreburn pointed out that this 
would mean a loss of about 30 million pounds a year 
witness replied that all reductions in cost led to an increase 
in receipts ultimately. A reduction in passenger fares 
would also be balanced by an increase in traffic. 

After hearing three other witnesses on matters of local 
interest the Commission then‘adjourned until Wednesday, 
June 10th, on which day and the following evidence will 
be given on behalf of the railways. 


| 








JOHN WILKINSON'S MONUMENT. 

Ir is probable that few of our readers know even of the 
existence of John Wilkinson’s Monument, and fewer still 
who John Wilkinson was. Yet in his day and his locality 
| he was a man of some moment, and, if it be really truc, as 
| claimed for him, that he was the first man to make a boat 
of iron, he deserves to be remembered. His fathier, 
Isaac, was a caster of flat irons in the village of Backbarrow, 
North Lonsdale, in Lancashire, and he appears to have 
been born about 1710. Towards the middle of the 
eighteenth century he and his father built or purchased 
an iron furnace and forge at Wilson House, Lindale, and 
attempted to smelt iron ore with peat, and it was for the 
purpose of bringing this fuel to the furnace that the first 
iron boat, in reality a barge, was made. It is believed 
that this very boat now lies at the bottom of a tarn in the 
moss, Some years later, according to James Stockdale in 
his “ Annals of Cartmel,”’ about 1786, John Wilkinson built 
a bigger boat, variously given as 40 tons and 70 tons 
burden, and launched it successfully at Willey Wharf 
It was named “ The Trial,’ and answered all his expecta 
tions. It seems likely that it was used on the Severn, 
but the references to it are not very clear. Wilkinson 
commemorated the event by striking medals showing a 
ship in full sail on one side and his name on the other. 
It is recorded also that he cast an iron pulpit for a 
Wesleyan chapel in Staffordshire. He died in 1808, 
and left instructions, such was his devotion to iron, 
that he should be buried in an* iron co‘fin which he 
had made some time before. This coffin, or rather 
sarcophagus, was too small to contain the actual lead 
coffin in which his body was enclosed, and another 
had to be made. Over his grave was erected an obelisk 
of iron weighing 20 tons. In 1828 the iron coffin was 
removed to the Lindale Churchyard, and the monument 
was re-erected on a rock at the bottom of Lindale village. 
Under the circumstances this monument is of great 
local interest, and when last year it was sold as it stands 
for scrap iron a local committee was formed and re-pur- 
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Fig. 1 


In this paper Mr. Kenyon made reference to the tests | 
carried out by Professor Bonte on rope driving, which | 
agree in the main with the opening remarks of the author. | 
We are now able to reproduce two diagrams—Figs. 1 and 2 
descriptive of Professor Bonte’s tests, which were first: | 
shown by Mr. John Ingham during the discussion. An | 
examination of the curves in the diagrams will suffice | 
to give interesting information as to the connection 
between velocity and efficiency, and also between loading | 
and efficiency in rope transmission. Fig. 1 shows that | 
with almost any rate of loading the efficiency falls off only | 
very slightly at a velocity of 114ft. per second. This is | 
34ft. per second higher than the maximum efficiency speed | 
accepted by some engineers who maintain that the influ- | 
ence of the centrifugal action on the rope seriously reduces | 
its power transmitting capacity after this velocity is 
exceeded. No doubt the tension on the rope due to centri- | 
fugal action reduces the permissible effective loading of the 
rope, but these tests would certainly seem to show that | 
this action does not seriously reduce the efficiency up to a | 
velocity of 114ft. per second, at any rate. With regard 


made between the 108 miles from London to Bournemouth 
in two hours and the 74 miles to Portsmouth in | hr. 50 min. 


It was suggested that the unsatisfactory service to the | 


Isle of Wight was due to an agreement between the 
London and South-Western and London, Brighton and 
South Coast Companies. The witnesses wanted this and 
all agreements to be made public, and said that at present 
the only way to wring concessions from the companies 
was to block their Bills in Parliament, admittedly a very 
objectionable course. Colonel Hobart complained, in 
particular, of the want of co-operation among the three 
railways in the Isle of Wight, and wanted them to be 
nationalised. ‘‘ They could not possibly be worse than 
at present.”” He thought also that the clauses that for- 
bade railway companies holding land should be eliminated. 


It was because the companies in the island could not hold 


their spare land and get “‘ betterment ” terms for it that 
they were in such a bad financial state. Mr. A. D. Peck, 
of the Lincolnshire Hay Dealers’ Association, followed, 





* No. XIIL. appeared May 22nd. 
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Fig. 2 


chased it, the intention being to buy also the ground on 
| which it stands, wall it round. and convey it and the 
| monument to the Parish Council. It is hoped also that 
the first iron boat may be successfully raised from the 
| tarn and placed beside the monument. It is estimate: 
that a sum of £250 will be required to purchase the site, 
| and an appeal is made to the ironmasters of this country 
| who are interested in saving the historical relics of an 
|industry which has done more than any other, save 
| agriculture, for Greet Britain, to subscribe to the fund. 
| The secretary is Mr. W. B. Graham, of Broomhill, Lindale. 
| Grange-over-Sands. Any surplus over the £250 will be 
| devoted to raising the boat, if it can be found, from 
| Helton Tarn and placing it in position. 





Srven seaplanes of a novel and powerful character have 
| been ordered by the Admiralty to be built at Cowes 
| It is understood they will bé totally different from anything 

yet attempted in aerial navigation. 
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RAILWAY MATTERS. 


A rirepRroor train, built almost entirely of steel, is 
peing constructed by the North-Eastern Railway Company 
for service between London and Edinburgh. The train, 
which will be the first of its kind in the United Kingdom, 
has been designed by Mr. Vincent Raven, chief mechanical 
engineer to the company, 


Tue Pennsylvania Company estimates that its loco- 
motives and passenger coaches will last twenty years, 
and that at the end of that period their scrap value will 
be 20 per cent. of the original cost. An allowance of 4 per 
cent. for depreciation and renewal is therefore made for 
locomotives and passenger stock; on freight cars it is 
3 per cent. There has not yet been sufficient experience 
with steel cars to tell what their life will be, but for the 
present 4 per cent. is allowed. 





A PRELIMINARY meeting of the Committee of Inquiry 
into the working of the Railway Employment (Prevention 
of Accidents) Act, 1900, was held on May 26th, for the 
of discussing procedure, all the members being 
present. The Committee decided to admit the Press and 
public to its meetings while evidence is being taken, 
and the proceedings were adjourned until Tuesday, 
June 9th, when Lieut.-Colonel Von Donop, R.E., Chief 
Inspecting Officer of Railways, will give evidence. 


purpose 


Wuen the Transcontinental Railway which the Aus- 
tralian Commonwealth is now building to connect Port 
Augusta in South Australia with Kalgoorlie in Western 
Australia is completed, it will be possible to travel by 
rail from Rockhampton in Queensland vid Brisbane, 
Sydney, Melbourne and Adelaide, to the western coast of 
the continent, a journey of about 4500 miles. The gauge 
of the railway is 4ft. 8}in. The gauge of the railways of 
Queensland is 3ft. 6in.; of New South Wales 4ft. 84in.; 
and of Victoria and South Australia 5ft. 3in. 


M..0R PRINGLE has reported to the Board of Trade on 
the derailment of a passenger train of the North British 
Railway on March 14th. The accident was fortunately 
without fatal consequences. It appeared to have been 
brought about by a broken rail, but the evidence seems to 
indicate that the rail was not broken before the accident, 


- and it showed no flaw or defect. Major Pringle leans to the 


opinion that one of the engine brake blocks got loose, and 
that the engine rode over it, breaking the rail, but it is 
clear from his report that he is not certain about the 
actual cause of the accident. 


EXPERIMENTAL operation of the electrified Lauban— 
Konigszelt line of the Prussian-Hessian State Railways 
in Silesia is now under way. On March 14th the 80,000-volt 
transmission from the power station at Mittelsteine to 
the sub-station at Niedersalzbrunn was connected up 
electrically for the first time. During the two weeks 
following the transformers, oil switches and other apparatus 
were “ baked out” as a preliminary to the opening of 
service on April Ist between Niedersalzbrunn to Bad 
Salzbrunn. Trial trips have also been made on the section 
between Niedersalzbrunn and Conradsthal. The tests 
ar’ being conducted with a triplet type of articulated car, 
the centre body of which carries a pair of pantograph 
collectors. In a special trial‘on April 7th, this triple unit 
hauled two steam-type trailers. 


THe Baldwin Locomotive Company has recently com- 
pleted for the Erie Railroad a locomotive for banking 
purposes which develops a tractive force of 160,000 lb. 
This capacity is secured by placing driving wheels under 
the tender, and thus making the weight of the latter 
available for adhesion, and, at the same time, overcoming 
the objection that on heavy gradients the weight of the 
tender detracts materially from the net hauling capacity 
of a locomotive of the usual type. The wheel arrangement 
is 2-8 8-8-2, the third group of driving wheels and the 
rear axle being placed under the tender. The cylinders 
are all of the same size, two acting as high-pressure and 
four as low-pressure. The two high-pressure cylinders 
drive the middle group of wheels. The right-hand high- 
pressure cylinder exhausts into the two front cylinders, 
and the left-hand into the two rear cylinders. 


A NEw prison, about seven miles north of the Montreal 
court-house, is close to a tramway route, and a special 
car has been built for the transfer of remanded and 
sentenced prisoners. According to the Railway News, 
it is an old motor car, but in its new form has steel sheath- 
ing, entirely closing the sides except for a series of narrow 
windows just below the roof. Ventilation by means of 
the clerestory roof is augmented by forced draught from 
a heater in the front of the car. Seats are arranged as 
usual, except that there are two divisions, one for con- 
victed prisoners, the other for those about to be tried. At 
the end of each section is a guard’s seat, on a small plat- 
form. At the rear of the car is a small compartment for 
the use of the governor of the prison. All doors can be 
locked and barred. For the time being prisoners are thus 
conveyed to or from a point on the tramway route nearest 
to the prison, but a spur is being provided direct into the 
prison yard, and this will be used also for transporting 
fuel and supplies. The car has a seating capacity for 
fifty-four persons, and usually makes two trips a day. 


A SEetecr Committee of the House of Lords, presided 
over by Lord Barnard, had before it on Monday, May 
llth, the Midland Railway Bill, which deals with a variety 
of matters. Mr, G. J. Talbot, K.C., for the promoters, 
said the only opposition was to a proposed new railway and 
« widening which were proposed in accordance with an 
obligation put upon them by Parliament when the Midland 
purchased the Tilbury and Southend line. The new rail- 
way was to run from Stepney, on the London and Blackwall 
railway, to Gas Factory Junction, or, in other words, 
to extend the Southend line from Bromley to Stepney. 
Although the new line was only 1} miles long, it passed 
through valuable property and involved a prodigious 
amount of disturbance. The estimated cost was £629,276. 
The construction would be a very long process. It would 
he a viaduct the whole way, and a dense population would 
be displaced and have to be rehoused. Several years 
would elapse before the line could be opened, and in order 
to give the relief which was sought it was proposed to 
widen and electrify the line from Barking to Upminster. 





NOTES AND MEMORANDA. 


An inventor in South Africa—a Mr. Esson—is reported 
to claim that he has devised a car which can travel at 
500 miles an hour. The idea is to use a monorail and an 
overhead trolley wire; when the car, driven by an air 
propeller, attains sufficient speed, it will leave the rail and 
tly. The idea (but not the car), the Electrical Review 
remarks, appears to be in the air. 

ORDINARY cement wash on concrete will not stand the 
weather. Good results can be obtained by mixing a small 
quantity of boiled linseed oil with the water used for the 
cement wash. A quart of boiled oil should be added to 
10 gallons of clean water and this mixture used instead of 
the plain water in the ordinary way. Cement wash con- 
taining this small quantity of boiled oil will stand the 
weather. 


WE are very glad, says the Light Car, to observe the 
growing tendency towards the fitting of mechanical 
starters to light cars, and we quite expect that in a few 
years time they will be almost in universal favour. These 
mechanisms must not be confused with electrical or com- 
pressed air engine starters, which operate the engine when 
the driver presses a button; they are far simpler than 
any engine starter of that nature, and as a rule consist 
of a device by which a rotary movement is given to the 
crank shaft by some more convenient means than stooping 
down and operating a starting handle. 

In a paper on “ Repairs and Welds by Electricity,” 
presented before the Ohio Society of Mechanical, Elec- 
trical and Steam Engineers, it was stated that a large 
locomotive shop operating an electrical welding apparatus, 
having made a careful tabulation of the total cost of the 
repair work, including material, time of the operator, the 
current and overhead charges, obtained an average cost 
of 4d. per minute. The saving effected by this method is 
shown in the following example :—The cost of repairing 
forty cracks in side sheets of fire-boxes by means of the 
metal electrode method .was £1 6s., while to renew the 
damaged parts would have cost about £260. 


A NEw type of thermo-galvanometer was described by 
Mr. F. W. Jordan in a paper read recently before the 
Physical Society. The puff of air from an orifice in an 
air chamber when the air within is suddenly heated is 
utilised in this instrument to deflect a small suspended 
vane. The current to be measured is made or broken 
through a heater of small thermal capacity in the air 
chamber, and the outrush or inrush of air through the 
crifice delivers an impulse to the vane. The disturbing 
effects of extraneous heat and pulsations of external 
pressure are eliminated by a compensation method. In 
one instrument of this type the sensibility was 4 mm. 
per microwatt and the extremity of the throw of the vane 
was attained in two seconds 

A PAPER on recording pyrometers, read by Mr. C. R. 
Darling at a meeting of the Faraday Society recently. was 
accompanied by a full display of the most recent types of 
instruments. The marked improvement which has been 
effected in the accuracy of these instruments was attributed 
by the author, and by several speakers in the subsequent 
discussion, to the admirable work of the National Physical 
Laboratory as an impartial standardising agency. Some 
recent advances include (1) the introduction of electric 
power to operate the pyrometers, either by means of relay 
circuits or in place of clockwork, in such a way that the 
automatic control of large technical furnaces may easily 
be provided for; (2) arrangements whereby the same 
instrument may be used either with a resistance thermo- 
meter or with thermal couples; (3) automatic switches 
with the help of which the records from several furnaces 
may be recorded by the same machine. 


IN experiments on the determination of fatigue limits 
under alternating stress conditions, Mr. C. E. Stromeyer, 
as described in a paper communicated to the Royal Society 
by Professor Dalby, extended the inquiry to the measuring 
of the heat generated during fatigue tests. It was found 
that with low alternating stresses no heat was produced, 
or, at any rate, so little that it could not be measured, 
but when certain limiting stresses were exceeded, then 
the generation of heat was quite perceptible. The stresses, 
at which there was a first indication of heat production, 
were assumed to be the fatigue limits of the material, for 
the heat production suggests internal friction. This 
calorimetrically determined fatigue limit was practically 
a fixed. value for any one quality of material, the most 
interesting case being a crank shaft from which nineteen 
samples were cut. In the first group of three samples 
cut from the end of the shaft, the minimum and maximum 
values of the fatigue limit were 11.15 and 11.40 tons per 
square inch. In the second group of eight samples cut 
from between, the crank webs, the fatigue limits ranged 
from 11.30 to 11.60 tons per square inch, and in the third 
group of eight samples they ranged from 12.05 to 12.15, 


In the course of a paper, entitled “‘ The Embrittling 
of Iron by Caustic Soda,” communicated by Mr. J. H. 
Andrew to the members of the Faraday Society recently, 
it was stated that small flat specimens of wrought iron, 
rough filed and highly polished, were immersed in a con- 
centrated aqueous solution of caustic soda at 100 deg. 
Cent. for periods lasting over several months. The speci- 
mens were examined from time to time, and it was found 
that the initial corrosion of the polished metal was less 
than that of the unpolished, but eventually both became 
highly crystalline, the surface of the two being similar, 
and their corrosion rate approximately the same. The re- 
crystallisation of the specimens, said the author, caused 
them to become extremely brittle ; the brittleness eventu- 
ally disappeared; however, with prolonged immersion, and 
during the treatment with soda hydrogen gas was evolved. 
Experiments were carried out with the idea of showing that 
hydrogen diminished the rate of corrosion. An electrolytic 
iron was heated to 1000 deg. Cent. in hydrogen, and allowed 
to cool in the gas. The specimen after this treatment 
corroded extremely slowly, whereas another sample 
of the same material untreated corroded at the normal 
rate. It might be concluded from these experiments 
that the passivity of iron produced by immersion in caustic 
soda was due to the decrease in potential difference between 
the crystalline and amorphous phases, produced by 
oeclusion of hydrogen. A-0.5 per cent. carbon steel was 
affected to a much less degree by caustic soda solution. 





MISCELLANEA. 


Tue following names have been assigned to the battle- 
ships of the 1914-15 programme :—Renown (Fairfield 
Company), Repulse (Palmers Company), Resistance 
(Devonport), Agincourt (Portsmouth). 


Accorp1nc to the Manchester Guardian, the number of 
electric tramcars in stock in Manchester at the end of 
March was 662. Of these, 351 were single cars, 266 double 
deckers, and 45 of the combination order. Thirty-eight 
car bodies are in course of construction at the department’s 
workshops. 


On Monday, May 25th, a Committee of the House of 
Commons found proved the preamble of the Bill giving 
effect to a provisional order of the Board of Trade enabling 
the Cowes Harbour Commissioners to construct a break- 
water on the Shrape Mud, at East Cowes, with the object 
of improving the harbour and affording additional shelter 
for yachts. The measure was opposed by the Royal 
Yacht Squadron and others. 


THe Cefndu Transatlantic wireless station, near 
Carnarvon, which will be the largest transmitting station 
in the world, will be formally opened in a few weeks. It 
will communicate directly with a station close to New 
York. There are ten steel masts, each 400ft. high, and 
the last row of masts is about 1400ft. above sea level. 
The plant at this station will be controlled and operated 
from the receiving station at Towyn, Merionethshire. 


Some astonishment was caused by remarks at Hull 
Guildhall at the annual meeting of Hull Dispensary by 
Mr. James Boden, the hon. treasurer. ‘‘ These exhaust 
gases from the beastly motor cars,”’ he said, ‘‘ produce 
throat diseases, eye complaints, and nasal misfortunes 
that will always keep our voluntary institutions going.” 
Dr. Millburn, a motorist, and hon. treasurer of the dis- 
pensary, refuted the statement, and the Mayor, a motorist, 
who presided, and other motorists present took the remarks 
in good part. 


ReEcENTLY the War-office issued a report by the Advisory 
Committee for Aeronautics as to the strength of con- 
struction desirable in aeroplanes in view of the increasing 
severity of conditions under which flights are undertaken. 
The Committee is of opinion that an attempt should be 
made immediately to produce machines having an increased 
margin of strength, and suggests that for the future no 
machine should be accepted for service unless the strength 
of the wing structure is such that the ratio of the breaking 
stress of any part to the stress produced in that part by a 
load equal to three times the weight of the machine is 
at least two. 


In announcing on Tuesday last that it had been decided 
to suspend the searching operations by flotillas and air- 
craft for Mr. Gustav Hamel, the Admiralty added that it 
desired to place on record its recognition of the services 
rendered to British aviation by the missing airman. 
“He was without question the foremost exponent in 
these islands of an art whose military consequence is 
continually increasing. His qualities of daring, skill, 
resource and modesty merited the respect of those who 
pursue the profession of arms; and his loss, if this must 
be accepted, is received with deep regret by the officers 
and men of the Naval Wing of the Royal Flying Corps.” 


THE Postmaster-General has addressed a letter to the 
Coventry Advisory Committee on Postal Matters, in which 
he states he proposes to introduce a system of following 
up calls which cannot be effected at the first attempt, with 
a view to making them effective. After May 3Ist no 
charge will be made for a trunk call unless the calling 
subscriber is actually placed in connection with the 
subscriber he asked for, and where a call cannot be effected 
at the first attempt, owing to inattention on the part of 
either of the subscribers or to any other cause which is 
apparently of temporary duration, endeavours will be 
made at short intervals to effect it as long as the originator 
desires this shall be done. 


ANSWERING Mr. Wedgwood in the House of Commons 
recently, Mr. McKenna said that no absolute limit of 
temperature was fixed for cotton weaving sheds. It was 
the case that the French mining regulations prohibited 
work except in cases of absolute necessity when the 
temperature reached certain limits, but those limits were 
95 deg. on the dry or 86 deg. on the wet bulb. There were 
similar regulations, he understood, in Austria and Belgium. 
As to fixing a limit for coal mines in this country, he could 
only say that the Royal Commission on Coal Mines had 
considered this subject, and came to the conclusion that 
no limit should be fixed. The limits fixed by the French 
law were reached in very few mines in this country. 


WE learn from Electrical Engineering that Mr. E. E. 
Beadsmoore, of the Notts and Derbyshire branch of the 
Association of Mining Electrical Engineers, recently 
read an interesting paper on “Fault Testing.” In 
it he advocated no new methods or principles, as he had 
obtained good results in the application of both the loop 
and fall of potential methods of localising faults, using 
suitable apparatus, but he insisted that the colliery elec- 
trician must have such instruments as a milli-ammeter 
and a milli-voltmeter, in addition to the usual switchboard 
instruments and the “‘megger,” as he has to be able, under 
the regulations, to locate faults as well as to find their 
existence. Among the examples given of actual faults 
located was one in which the resistance of the fault was 
43,000 ohms; a loop test was used, and in order to get 
enough current through the fault to obtain readings, a 
500-volt megger was employed in place of a battery. 
The only other apparatus used in this last test was a 
sensitive low-resistance milli-ammeter and 25ft.—300in.— 
of resistance wire. This was connected between the two 
ends of the cable, as was also the milli-ammeter. One 
terminal of the megger was connected to earth and the 
other to a wire which was moved along the resistance 
wire, to find the point at which no reading could be 
obtained on the milli-ammeter. This was found to be 
between 87in. and 90in. from one end—average, 88}in.— 
so the test indicated the fault to be 600/300 x 88} 
= 177 yards from the corresponding end of the cable 
loop. - Aetually-there were found to be two faults a few 
yards away from the point indicated. 
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Clyde Control. 


To a large section of the shipping community, 

which is deeply interested in the development of the 
Clyde, it must be a great disappointment that the 

expected Board of Trade inquiry into the necessity 
for unification of control has not been held, and is 
not likely to be held unless—to quote the words of 
the Government reply to Lord Inverclyde last week— 
there is a ‘ unanimous feeling in favour of such an 
inquiry.” It will be remembered that last year, 
during proceedings in connection with the promotion 
of a private Bill by the Greenock Harbour Trust, 
which was opposed by Lord Inverclyde, the matter 
of Clyde control was brought up by him, and on the 
understanding that a Government inquiry into the 
matter would be instituted, his opposition was 
withdrawn. At that time, the Clyde Trustees, the 
Glasgow Chamber of Commerce, the Greenock 
Harbour Authorities, and others, were all, more or 
less, favourable to the holding of such an inquiry, 
and there seemed no cause to doubt that a regularly 
instituted examination of the possibilities of the case 
would ensue. The approval of the Clyde Trustees 
was subsequently modified to the extent that Sir 
Thomas Mason, the chairman, wrote to Lord Inver- 
clyde saying that while the principle was approved. 
the time seemed inopportune, but no specific reasons 
were adduced. In order to ascertain definitely the 
trend of feeling in the matter, the Board of Trade 
approached the seven different authorities on the 
Clyde and asked them to state in specific terms 
whether they were in favour of the proposition, and 
it now appears that the replies reveal something of a 
volte-face on the part of some of these bodies. Only 
one of the seven was favourable to the proposal, and 
that one among the least important; while three 
of the most influential were decidedly opposed to it ; 
hence, unless more convincing evidence of a desire 
for a public inquiry is forthcoming, it is to be feared 
that one will not be held. 

That the Government is aware of reasons for the 
agitation is quite apparent from official pronounce- 
ments, for last year it was admitted in the House of 
Lords that the navigation of the Clyde was in a 
somewhat confused condition, owing to the fact that 
no fewer than seven authorities were concerned, 
and it was stated that the Board of Trade would 
have no objections to the institution of a regular 
inquiry on the subject, parallel to that held not long 
ago in relation to the Humber. It was also mentioned 
that the Board was fully cognizant of the difficulties 
of the matter of Clyde legislation, and would be far 
from sorry if such an inquiry were held. In the 
House of Commons the Parliamentary Secretary to 
the Board of Trade said, “I trust, in view of the 
general sympathy and also of the fact that so far as 
my information goes, the feeling on the Clyde is 
substantially in favour of an inquiry, that if we can 
ascertain that is so an inquiry in that form will take 
place.” It is little wonder that Lord Inverclyde, 
who quoted these statements in his motion for papers 
last week, is disappointed at the results of the formally 
expressed opinions of the “seven authorities,” for 
while it might have been hoped that a modified 
acquiescence would have resulted, it is perhaps not 
surprising that these interested parties should, on 
further thought, have refused to do anything which 
would tend to end .their individual existence as 
corporate bodies, and merge them into a common 
river control board. Lord Inverclyde contended 
that if the shipping associations and chambers of 
commerce had been consulted, a different answer 
would have been given, and Lord Granard replied, 
on behalf of the Government, that the Board of Trade 
would do anything it could to improve or help the 
condition of the Clyde with the greatest pleasure, 
and would communicate with any authorities 
that Lord Inverclyde might suggest. There the 





matter rests meantime. It would be a great 
pity if it ended there; indeed, it is hardly 
possible that it should do so, for there is hanging 
over the head of the Clyde Trustees the necessity of 
providing a dock large enough to accommodate the 
largest size of mercantile vessels or battleships. As 
we have previously stated, this dock question is 
inextricably bound up with the other and larger 
question of unification, for as the matter stands now, 
parliamentary powers have been obtained for such 
a dock, to be situated many miles up a narrow and 
tortuous river, further up even than the yard at 
Clydebank, from which the Aquitania was success- 
fally taken to the sea a week or two ago. To those 
who know anything of the responsibility and anxiety 
attaching to river pilotage of such huge vessels, even 
in calm weather, such as it was the fortune of the 
Aquitania to experience, it is inconceivable that the 
risk would be willingly undertaken in the ordinary 
run of service, when the ship would not certainly 
have a less draught of water, and the weather might 
not be so very accommodating. It is true that the 
dock is not exclusively, or even perhaps to a large 
extent, built for the use of such large ships, but 
surely if a dock be made large enough to accommodate 
the largest ships afloat, it should be a sine qua non 
of its position that access to it be easy. All this has 
been under the consideration of the Clyde Trustees, 
and in spite of the superiority of Greenock as a site 
freely accessible to ships of any existing dimensions, 
it is intended to construct the dock in a situation 
that is almost inaccessible at present for a ship like 
the Aquitania. It need hardly be stated that she 
does not—in all probability—represent the limit in 
respect of size which even the near future may see. 
Fortunately, the actual work of construction is not 
yet commenced, and there is still time to reconsider 
the whole question ; but it must seem to many that 
if there had been but one body controlling the whole 
river, there would also have been only one proposed 
situation for the dock, and that would not have been 
at Renfrew. We have previously remarked that the 
limitation to size of passenger vessels is not in diffi- 
culty of construction, nor in increasing responsi- 
bility of control, but rather in harbour and dock 
accommodation. When they have sea room and speed 
they are quite easily handled, but in limited spaces 
their great bulk and the expanse of side they present 
to a strong wind. makes them very difficult of control. 
We have had a very recent example of this in the 
breaking away of the Vaterland last week and 
further damage she has done this week in 
New York harbour. It is not long since a 
similar accident happened to the Imperator, and 
only a short time previously the Mauretania ran amok 
in the Mersey, doing considerable harm. In view 
of these facts and the further consideration that the 
sizes of ships will probably be even greater still 
before the proposed dock is ready for its first occupant, 
there is every reason to reconsider seriously the 
present proposal to build the dock up the river, where 
the difficulties of handling must necessarily make 
owners of large vessels think twice before they incur 
the risks involved. 

It will be seen, then, that from this deck con- 
sideration alone, it would be better if there were only 
one controlling body for the whole river, free to 
choose a site for such a dock which would be most 
suitable in view of present-day requirements, without 
the necessity of consulting neighbouring and perhaps 
to some extent rival owners. The matter is really of 
more importance than this one isolated fact would 
indicate, for it touches nearly many of the shipping 
concerns which use the Clyde in ever-increasing 
volume, and is therefore of more than merely local 
interest. Any antagonism between rival bodies 
controlling different parts of the same navigable 
river must militate in the end against its proper 
development, and whether the scheme be required 
at the present time, or whether the change is desirable 
but the time inopportune, must be eventually judged 
by results, but it seems important enough to justify 
the inquiry which Lord Inverclyde desires, and which 
he would not ask for if he were not convinced of its 
necessity. 


Developments in Naval Gunnery. 


One is likely to find more surprises in the history 
of naval architecture and gunnery, and in the earliest 
concomitant and reactive influences of the one and 
the other, than in most other branches of science. 
For one reason, the subjects belong, perhaps, to 
those lines of evolution that, by the researches they 
have entailed, have wrought a greater influence 
on the development of mechanical science, and with 
it of human civilisation, than most others ; for another 
wed are among the oldest of sciences; and finally, 
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their combined scope has covered an immense field. 
It is, however, not merely the originality of design 
displayed in the earliest days, nor the recurrence of 
detailed features of very early designs in those of 
later centuries so much, perhaps, as the constant 
recurrence of the broader phases of general design 
that are of greatest interest. 

Although, as might be expected, the duration of these 
recurrent phases seems gradually to lessen with time 
and with the higher rate at which modern invention 
progresses, the general fact remains that, just as they 
have occurred in the past, they must still tend to 
occur in the future, and may affect either the size of 
ship or power of armament. Battleships of the 
present day, for example, cost between two and a-half 
and three million pounds apiece, and it is quite con- 
ceivable that we may be driven to accept, for common- 
sense reasons of finance, a policy in battleship con- 
struction which is less costly. This must not be 
regarded as any plea for limitations of naval strength 
relative to that of other countries, nor as a desire to 
restrict technical progress ; but we cannot close our 
eyes to the enormous improvement in naval gunnery 
during the last decade. and we are prompted to ask, 
is not gunnery already so far ahead of the capability 
to resist it of almost any ship reasonably devisable 
as to suggest grave doubts as to the value received 
for the money spent on existing designs? This 
relative state of affairs between cost of ship and power 
of opposing gun is one that has only very recently 
become crucial, and it is now, or will shortly become, 
one of such moment that its probable influence is 
not easy to forecast. Fifty years ago it is very doubtful 
if the gun could have sunk the ship, except after very 
prolonged battering; twenty-five years ago a fight 
between European Navies would probably have 
demonstrated an abnormal difficulty in hitting the 
target except at short range; but the effect would 
have been’ much greater. Ten years ago, off Port 
Arthur and Tshushima, the percentage accuracy of 
fire was but a fraction of what it is to-day. Before 
long, if such a condition does not already exist, it 
may be almost instantaneously fatal to get within 
range. The development of gunnery is mainly 
directed towards greater accuracy and to the constant 
effort to carry heavier shell into an opponent’s vessel 
at ever-increasing ranges, rather than to efforts to 
increase rapidity of fire, although it must not be 
thought for a moment that frequent improvements 
in the mechanical details of gun and mounting are 
not being introduced. It is, however, in the two 
broad directions indicated that influences are at work 
which will compel development in ship design. The 
flatter trajectories and great ranges obtainable by the 
improvement in the gun and the propellant have been 
enormously enhanced by the constant improvement 
in range finders, the size and accuracy of which is 
now, in some cases, nearly ten times as great as in 
the time of the Japanese war. At that period range- 
finder accuracy was such that distances could be 
measured to about 5 yards in one thousand or, say, 
25 yards at the battle range of 5000, which was 
frequently employed. The danger zone—that is, 
the plus or minus distance on the range—of the 
40-calibre 12in. weapons in use at the period was 
about 153 yards for a target 30ft. high, or, say, six 
times the limit of error of the range finder. At 
8000 yards the danger zone fell to 70 yards and the 
error might be increased to 40, or more than half the 
danger zone. Obviously, wherever possible, the 
object is to get the range in the centre of this zone in 
order to enable a hit to be made in spite of error in 
range on either side. By the time the vessels of 
the “St. Vincent” class were in commission the 
12in. gun had grown to a length of 50 calibres and the 
percentage length of the danger zone to the range 
compared with the 40-calibre weapon had grown from 
3.06 and 0.87 per cent. respectively at 5000 and 
8000 yards to 5.4 and 1.59 per cent.. or nearly double 
for the same height of target. At 10,000 yards 
the danger zone of this gun is 90 yards, and a naval 
range finder recently supplied by Messrs. Barr and 
Stroud, which has a base length of 33ft., is, so it is 
claimed after a careful series of tests, capable of 
measuring to within 25 yards of 10,000 under average 
weather conditions. In other words, the margin of 
error may be nearly four times this and yet a hit 
will be secured. The fact that the danger zone of 
the 15in. gun of 45 calibre is less than that of the 12in. 
50-calibre rather inclines us to believe that an increase 
in the length of the larger weapon will be made at 
no distant date. Compared with the 12in. gun, the 
percentages of danger zone to range at 5000, 8000, and 
10,000 yards respectively are 3.86, 1.275, and 0.72, 
against 5.4, 1.59, and 0.9. Nevertheless, the latter 
figures represent danger spaces so far in excess of 
modern range-finder error that the advantage of the 
larger calibre, which permits of the use of shell of 
nearly double the weight, is unquestionable. With 
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an increase in length of the 15in. gun the accuracy 
would be improved, and the tendency again to reap 
the advantage of heavier shell would again become 
apparent. 

Where these recurrent phases are to cease is difficult 
to forecast. Twelve thousand yards is often taken 
as the range of probable maximum vision, and there 
is no doubt that this is considerably on the high side 
for Northern European waters. Trajectories equiva- 
lent to danger zones of even 1} per cent. at 12,000 
yards will still fail to obviate what will then become, 
even if it is not already, the most difficult problem 
that gunnery is called upon to face—the difficulty 
in target hitting caused by the rate of change of range. 
For ships closing the gun sight range is less than the 
true range, and vice vers7, while at very long distances 
even the time occupied by the flight of the shell is 
sufficient to alter the range and to an extent vastly 
in excess of the danger zone. It is this ever-present 
side of the problem of securing hits that seems likely 
to cause the retention of eight heavy guns for some 
time to come, and which therefore controls the size 
of ships. Even with increase of size of weapon a 
reduction to six does not appear likely. Broadside fire 
might not be seriously affected thereby, but the great 
defect of three centre line turrets is the impossibility 
of firing at more than one vessel on the bow or quarter 
at the same time, unless the superposition of the centre 
turret over the forward be deliberately accepted at 
the expense of the stern fire. On the whole, then, we 
are forced to conclude that, however desirable it may 
be from some points of view, there is little cause to 
believe that any material reduction in size is likely 
to be permanent, Put in a nutshell, it is the need of 
carrying many guns in order to secure the chance of 
making fateful hits in the early stages of an engage- 
ment that is one of the greatest controlling influences 
in modern battleship design. 


Combinations in the Steel Trade. 


Ir is just over two years and a-half since the system 
of granting rebates was introduced by a number of 
steel makers in the North of England and Scotland 
for the purpose of inducing consumers, principally 
of shipbuilding materials, to limit their purchases 
absolutely to the firms who undertook to allow the 
rebates. After being in operation for two years the 
system was abandoned by the Scottish Steel Makers’ 
Association last November, as it was never found to 
work very well in Scotland, and since that time two 
important members are reported to have withdrawn 
from the association. Not only so, but cases of under- 
selling below the association prices were discovered, 
and it was thought that a price contest would take 
place which would also involve the North of England 
makers. At the end of March, however, an arrange- 
ment was made between the Scottish Association 
and the North of England Association, giving the 
former a free hand in its home market. On the 
other hand, the latter decided to continue the rebate 
system in the hope of retaining consumers, although 
it is doubtful whether this object has been fully 
achieved in the face of the increasing growth of 
foreign competition in the home market, quite irre- 
spective of export markets. The differences which 
arose in the Scottish trade are a matter for surprise 
when it is remembered that both the demand and 
prices have declined during the past nine months. 
Favourable periods of trade are quite able to take 
care of themselves, but if ever a time existed for work- 
ing in harmony in the attempt to maintain uniform 
prices—which, after all, are subject to the levelling 
influence exercised by foreign rivalry—that time 
should be in a period of depression. At any rate, this 
is the idea which prevails in Germany and Belgium, 
and perhaps to a lesser extent in France. Belgian 
steel makers in particular have now become well 
known for cutting prices, both in the case of raw 
materials and finished products, and both the French 
and German makers find themselves compelled to 
follow the example, together with British firms who 
are also involved in the struggle. But even the Bel- 
gian makers are becoming more interested in the 
question of combination for arresting any further 
fall in prices, especially for bars, and the Teutonic 
firms have also again taken up the question in general 
in view of the unfavourable situation of the iron and 
steel trades. 

The position of affairs in Germany at the present 
moment is of special interest to British iron and steel 
makers. As the whole of the marketable production 
of pig iron in that country is under the control of the 
Essen Pig Iron Syndicate until 1917, no occasion 
exists to refer further to this particular branch, or 
to the semi-finished steel department, although prices 
are now nearly 10s. per ton less f.o.b. Antwerp than 
was stated a few years ago to be the actual cost of 
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manufacture in Germany and the United States. 
It is, however, to certain of the finished branches that 
attention should be directed. Whem the Stee 
Syndicate was renewed two years ago this month the 
combination was shorn of one-half of its power, and 
was left with the control of the output and prices of 
only semi-finished steel, railway material, and shapes, 
Various constituents of the syndicate, who had devel. 
oped or were in course of developing their productive 
capacity by the installation of additional plant oy 
a large scale or the erection of entirely new works of 
huge magnitude at Hagendingen and Esch, declined 
to have their freedom of activity curtailed by any 
further restrictions in the output, and the consequence 
was that the syndicate lost the control of the pro- 
duction of bars, plates and sheets, wire rods, tubes 
and castings and forgings, although the prices of 
these manufactures had never been regulated by the 
combination. Excepting wire rods and shipbuilding 
materials, for which. subsidiary syndicates have been 
in operation, the inland and export trades in these 
groups have been practically free since the pro- 
longation of the Steel Syndicate, as the gas and boiler 
tube combination collapsed some time ago. During 
the period of the last boom the situation was very 
satisfactory to the steel makers, but with the change 
which commenced nearly a year ago, combined with 
the gradual bringing into service of the new plant and 
works, the position has become entirely altered and 
inland prices are now about 30s. per ton less than a 
year ago. The Shipbuilding Steel Syndicate is no 
longer effective owing te the competition of new pro- 
ducers, who are determined to make a market for 
themselves, and a similar observation also appiies 
to bars, tubes, and wire rods, although the Wire Rod 
Syndicate has just escaped dissolution by being pro- 
visionally prolonged, for the second time in one year, 
until the beginning of October. 


The chaotic condition of the inland trade in Ger- 
many, which is solely due to the over-productive 
capacity of the industry, combined with the gradual 
fall in the export prices, has now had a surprising 
result, which is attributable to the inter-connection 
of syndicates, or rather of the constituents themselves. 
Apart from the ordinary coal mining members who 
only produce coal, coke, and briquettes, certain of 
the other members of the Westphalian Coal Syndicate 
who also manufacture iron and steel have a greater 
interest in the continuance of the Coal Syndicate than 
in the formation of syndicates for bars, plates, tubes, 
&c. Negotiations are proceeding for the renewal 
of the Coal Syndicate, which will nominally expire 
at the end of 1915; but the representative of one of 
the works’ collieries—the Rhenish Steel Works— 
recently declared that unless syndicates were also 
constituted for the manufactures in question simul- 
taneously with the prolongation of the Coal Syndicate 
until 1921, and for the same period of years, his com- 
pany would decline to sign the Coal Syndicate agree- 
ment, but would take up the question of competing 
all along the line in iron and steel products, in which 
the company’s interest is greater than in an exten- 
sion of the Coal Syndicate. As a definite withdrawal 
from the latter would cause the Coal Syndicate to 
collapse, apart from other questions which also offer 
difficulties in the way of a renewal, the threat has 
had the remarkable effect of attracting the attention 
of the constituents of the Pig Iron Syndicate and the 
Steel Syndicate, the latter of which at once convene: 
a special meeting to consider the new situation, when 
representatives of certain open-hearth steel work« 
which are still outside the syndicate were also present. 
It seems that a general disposition now exists favour- 
ably to consider the proposal made on behalf of the 
Rhenish Steel Works, as separate committees have 
been appointed by the Steel Syndicate to consider the 
question of syndicating bars, plates and sheets, tubes 
and castings and forgings, whilst wire rods are bein: 
left for the Rod Syndicate itself to deal with for the 
present. Although it would be unwise to attempt 
definitely to predict the probable outcome of the 
deliberations which are already in active progress, 1\ 
would appear doubtful whether the desired result 
will be accomplished owing to the confliction of 
interests as between the large and the smaller works. 
the enormous difficulty of coming to agreements with 
regard to the tonnage allotments or the respective 
shares in the branches concerned, the failures to 
syndicate bars and tubes in the past year or two, and 
the proposed construction of further tube mills by 
certain works. But if, contrary to expectation, the 
scheme should be realised, it would imply higher 
inland prices and greater financial strength for forcing 
the export trade, which even in the present year has 
already made an advance of 23,000 tons as compared 
with the first quarter in 1913. 
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OBITUARY. 
SIR JOSEPH WILSON SWAN. 


Wr much regret to have to record the death of 
sir Joseph Wilson Swan, which took place at hishome, 
Overhill, Warlingham, Surrey, on Wednesday last. 
sir Joseph was born on October 31st, 1828, and he 
was therefore in his eighty-sixth year at the time of 
his death. His native place was Sunderland, and on 
both his father’s and mother’s sides he came of 
families gifted—pcssibly beyond the ordinary—with 
mechanical and inventive abilities. Sir Joseph 
cannot himself be said to have been an engineer. He 
was rather a chemist and a physicist, yet his work 
and discoveries have had immense effect on the world 
of engineering. 

Like most small boys, young Swan early developed 
an interest in chemistry ; but, unlike most boys, 
he was destined to become distinguished in this 
branch of science. His father, who must have been 
a man of considerable discernment, decided that his 
son should take up professionally the study for which 
he had shown predilection. Accordingly the boy, 
after but a meagre schooling—as was indeed the 
custom in those early times—was apprenticed to a 
firm of chemists in Sunderland. Later on he entered 
the service of Mr. John Mawson, a distinguished 
chemist of Neweastle-on-Tyne, and later still, in 
1860, became his partner. This association had 
important results, the energy and ability of the young 
man quickly adding an impetus to an already flourish- 
ing commercial undertaking. The inventions attri- 
butable to Swan during his active connection with the 
finn of Mawson and Swan were many and various 
and were chiefly connected with photography. He it 
was who worked out the carbon process, the develop- 
ments of which haye had such an important bearing 
on modern photographic reproduction methods. 
He also achieved great distinction by his discovery 
of methods for increasing the rapidity of photographic 
dry plates. 

Great, however, as was his reputation as an inventor 
of things chemical and photographic, it is certainly 
in connection with the introduction of the incandescent 
electric lamp that his name is, and will be, most gener- 
ally associated. It is not our purpose here to enter 
into a discussion as to who was the real and true 
original inventor of the electric glow lamp. All that 
we need say here is that Swan was the first in this 
country, at any rate, to render a system of lighting 
by incandescent electric lamps commercially possible. 
The first public exhibition of the Swan glow lamp was 
made at a lecture given by Mr. Swan in Newcastle 
in 1879, and the new method of lighting, coming 
as it did at a time of rapid development in the means 
of producing electric currents, developed at a very 
rapid rate. Two years later, in 1881, so great an 
impression did an exhibit of these lamps make at 
the International Exhibition at Paris that Swan was 
created a Chevalier de la Légion d’Honneur. It 
would be impossible to give in detail a list of Swan’s 
other inventions, but mention should just be made of 
an important improvement in storage batteries, in 
which the cellular principle was applied to plates. 

Sir Joseph was the recipient of many distinctions, 
though most of them were a good deal more tardily 
hestowed than had been that of the Légion d’Honneur. 
It was not until 1894 that he was made a Fellow of 
the Royal Society, and not till 1904 that he was 
knighted in recognition of his services to science. 
It was only this year that a movement to confer on 
him the freedom of Neweastle-on-Tyne was set on 
foot, and this had not reached a definite conclusion 
at the time of his death. He was president of the 
Institution of Electrical Engineers in 1898-9 and was 
subsequently made an honorary member of that 
body. He was also an honorary member of the Royal 
Photographie Society and of the Pharmaceutical 
Society of Great Britain ; president of the Literary 
and Philosophical Society of Newcastle-on-Tyne ; 
corresponding member of the Royal Philosophical 
Society of Glasgow; past-president of the Society 
of Chemical Industry, and first president of the 
Faraday Society ; vice-president of the Senate of 
U niversity College, London, from 1899 to 1903, and 
life governor of that college. To him were also 
awarded the Hughes Medal of the Royal Society— 
1904-—for his work in connection with the incandescent 
lamp and other applications of electricity ; the Albert 
Medal of the Society of Arts—1905—the Progress 
Medal of the Royal Photographic Society ; and the 
(old Medal of the Society of Chemical Industry— 
103. He was also granted the honorary degrees 
of Master of Arts and Doctor of Science by the 
University of Durham. He was a member of the 
Royal Commission of 1903 to watch over British 
Interests at the St. Louis Exhibition. 





LITERATURE. 
British Factory Administration and Accounts. By 
Edward T. Elbourne. London; Longmans, Green 
and Co. Price 25s. net. 
On the subject of workshop management and adminis- 
tration, a multitude of books has been published 
within the last few years. By far the greater number 
of these have had their origin in the United States, 
for it is a subject on which our friends on the other 








side of the Atlantic are prolific in ideas. Even if 
the methods indicated in these books were, of them- 
selves, free from objection, the volumes would still 
be of very little use to engineers in this country. 
For the conditions—physical and social—-that prevail 
in America are quite incomparable with those in 
Great: Britain. 

By the publication of Mr. Elbourne’s work on 
‘Factory Administration and Accounts,” any defect 
in the literature of this subject from which we in 
this country may have suffered is made good. That 
the book is English in its sentiments may be gathered 
from the fact that its author was formerly works 
accountant to Vickers, Sons and Maxim, Limited, at 
Erith, and departmental manager to the Birmingham 
Small Arms Company. He has been assisted by 
Mr. Andrew Home-Morton, of Messrs. Home-Morton, 
Ker and Gibson, the well-known firm of consulting 
engineers and industrial works designers, and by 
Mr. Jobn Maughfling, the secretary to Jobn I. Thorny- 
croft and Co., Limited. Signs are not wanting that the 
American influence has been at work here and there, 
but when we take the book and the methods it recom- 
mends as a whole, we cannot say that it does any 
great violence to accepted ideas of works management 
prevalent in this country. 

The book is divided into six sections. The first is 
contributed by Mr. Home-Morton, and discusses 
the problems associated with the design and lay-out 
of industrial works and factories. It is a fairly short 
section, treats the subject in a very general way, 
concentrates attention on the construction of new 
works, and dismisses the, in this country, far more 
important subject. of the reconstruction of existing 
works, in sixty lines. The second section deals with 
““General Administration.” It covers such matters 
as the organisation of the staff, the organisation of 
the routine to be observed by the staff in the exercise 
of its daily duties, correspondence and estimates, 
The third section is headed ‘‘ Works Administration.” 
In it are discussed questions relating to the manage- 
ment and control of the workers, the purchase, 
inspection, storage and identification of the raw 
material and the dispatch of the finished products. 
A portion of this section is devoted to the subject of 
* Production Efficiency.”” Here no attempt is made 
to demonstrate that there are any golden rules for 
achieving production efficiency. It is recognised 
that each case has to be treated according to its 
limitations, and that local circumstances and traditions 
exercise a vital influence on all questions relating 
to the efficiency of the worker. ‘‘ Organisation can 
never be a substitute for good men,”’ says the author, 
and here, in a line, we have, we believe, the whole 
case against ‘scientific management’’ and _ its 
brutalising adjunct, ‘‘ motion study.” 

In the fourth section, “Works Accounts” are 
considered. It is the theme of the book that works 
management should not be regarded as a subject 
wholly apart from all questions of works accounts, 
that the cost of producing and delivering the goods 
sold is as much the business of the works manager 
as the methods employed in the production of the 
goods. We accordingly find 160 pages or so given up 
to accounting matters. The methods to be observed 
in estimating and drawing up statements of cost 
allocation accounts, shop charges, stocktaking, stock 
accounts, &c., are fully set forth. The fifth section 
is designated ‘“‘ Routine Forms,” and gives examples 
with notes of suggested printed forms suitable for 
adoption in the works and offices in connection with 
the methods outlined in the preceding sections. 
These routine forms are very complete. There are 
some 145 of them, and we cannot help thinking that 
were they all adopted in any one works the annual 
expenditure on stationery would be considerably 
more than the money saved by their use. The sixth 
section of the book is contributed by Mr. Maughfling, 
and deals with financial accounts—that is to say, 
with such work as falls to the secretary of a limited 
liability engineering company. 

From this brief outline it will be seen that the 
book covers an extremely wide field—a wider field 
than that of any other similar work which we have 
come across recently. Its highest value will, we 
believe, lie in assisting those who are contemplating 
the re-organisation of their works. Here it should 
be of immense service in teaching what has been 
already proven to be good and what bad. In studying 
it, however, it should be remembered that over- 
organisation is as undesirable as no organisation at 
all. ‘The book should, therefore, be read with discre- 
tion, and with a proper appreciation of the fact that 
it designedly represents no one set of conditions. 

We have only one serious criticism to offer. On 
page 50 Mr. Elbourne, in discussing the subject of 
‘* Publicity and Sales Promotion,” writes as follows : 
—‘‘It may be remarked here that an important 
value of all advertisements is in the right it gives to 
press notices in the body of the paper.” Whatever 
may be the custom of other journals in this matter 

and we are fain to believe that no reputable 
periodical is guilty of such a practice—our readers 
may rest assured that the editorial space of THE 
ENGINEER cannot be bought for any consideration 
whatever. 

SHORT NOTICES. 

Gold Dredying. By T. C. Earl. Pages 8}in. by 5fin., 

xv. and 208; also 78 illustrations and 17,.maps. E. and 





F. N. Spon, Limited. Cloth. 20s—This is quite an 
attractive looking little volume, well printed and pro- 
fusely illustrated, on surfaced paper—but what of it all? 
Of the total space allotted to matter, equal to 208 pages, 
the equivalent of 98 pages is devoted to illustrations or 
blankness ; and of the illustrations, many of the maps, 
although diagrammatic, are useful; some of the repro- 
ductions, too, are distinctly interesting, but the rest, 
while good, are just similar to those in manufacturers’ 
catalogues before us. The latter, however, have the 
advantage of those in the book in that many of them are 
described, whereas beyond the foot-lines we have found 
neither description nor even direct reference in the text 
to illustrations in the book. We have been equally 
unsuccessful in our search for a good and complete descrip- 
tive account of any dredging plant or any dredging 
enterprise in operation. True, Chapter X. contains a 
sort of catalogue of parts and some particulars, whilst 
in Chapters XII. and XIII. there is a cursory account of 
the erection of a dredge in the former and of its working in 
the latter, the whole space covered by the letterpress in 
these cases being that of five pages. There are several 
illustrations interspersed, and so the number of pages 
seems more; but no reference is made to these illustra- 
tions, and, moreover, they have no special reference to 
the matter in the text of these two chapters. The text 
in general seems to consist mainly of inconsequent scraps, 
including some quite useful hints, but many mere platitudes 
or remarks of very little or no merit. 


Technical Mechanics. By E. R. Maurer. New York : 
John Wiley and Sons. London: Chapman and Hall, 
Limited. Price 10s. 6d. net.—The scope of this book is 
neither theoretical mechanics nor applied mechanics, 
but something in between. It may be described as pure 
mechanics, specially expounded for the benefit of engineers. 
The title seems original, and the treatment certainly is. 
Although it includes all the usual subjects, the book is 
not superfluous or redundant with others of its class. 
The author has an extremely clear and original way of 
expressing himself, and even when he is discussing some 
hackneyed subject, such, for example, as the laws of 
motion, he succeeds in imparting fresh ideas to his readers. 
Although it is an American production, we have every 
confidence in recommending it to students in this country. 
This is the third edition, and has been rewritten. 


Engineers’ Costs and Economical Workshop Production. 
By D. Smith and P. C. N. Pickworth. Manchester : 
Emmott and Co., Limited. Price 4s. 6d. net.—This volume 
can be commended to all interested in efficient workshop 
management and to those desiring to become acquainted 
with the financial and business aspects of an engineering 
undertaking. It deals in the first place with such subjects 
as the cost of raw materials, wages systems, shop organisa- 
tion and establishment charges, estimating and the 
despatch of goods by rail and water. At the same time, 
it covers incidentally many subjects not of a strictly 
financial aspect. For instance, it deals with the shape 
of cutting tools and the best speeds and feeds for them, 
it discusses the various classes of fits, and it tabulates 
certain test. requirements for the commoner engineering 
materials. 

Mechanics and Heat. By W. B. Anderson. London 
and New York: The McGraw-Hill Book Company. 
Price 8s. 4d. net.—This is a school or college text-book. 
The author makes no excuse for its publication, although 
he indicates that a claim to attention may be found in his 
endeavour to treat his subject in a practical manner 
and with its practical applications directly in view. The 
book seems to be intended for two classes of students, 
namely, engineering and agricultural. The latter class 
is specially catered for in the section devoted to heat, 
and particularly in the chapter devoted to meteorology. 
The information is nearly everywhere of a somewhat 
scrappy nature, and the chief characteristic of the volume 
is the number of subjects dealt with in its comparatively 
small compass. 2 

Formulaire du  Candidat-Ingenieur. Par Maurice 
Percheron. Paris: H. Dunod et E. Pinat.—This is a 
neat little vest pocket book containing a collection of 
formule and tabular information relating to mathematics, 
mechanics, physics, and chemistry, and should be extremely 
useful as a source of reference for students of these subjects 
and those who have to make use of such matters in their 
daily business. The fact that it is in French need make 
scarcely any difference even to one totally ignorant of that 
language. 

The Principles of Automatic Telephony. By Walter 
Atkins. London: The Electrician Printing and Publish- 
ing Company, Limited. Price 2s. net.—This little book 
has been given a very general title. In reality, it describes 
only two systems of automatic telephony, the Lorimer 
and the Strowger. Although it is not a “ popular” 
work, anyone with an elementary knowledge of ordinary 
manual telephony will be able to follow it. It should 
serve as an excellent introduction to the subject. 


Hydraulics. By E. H. Sprague. London: Scott, 
Greenwood and Son. Price 3s. 6d. net.—This little volume 
should be appreciated by students, draughtsmen and 
others engaged on the subject of hydraulics or the desig: 
of hydraulic machinery. It treats the matter in the 
orthodox way. but the conciseness with which the informa- 
tion is presented and the numerous worked examples 
should attract many readers. It is moderately mathe- 
matical. 


BOOKS RECEIVED. 

The Steel Foundry. By John Howe Hall. London : 
The Hill Publishing Company, Limited, 6, Bouverie- 
street, E.C. Price 12s. 6d. net. 

Steam Pipes: Their Construction and Arrangement. 
Manchester: The Vulcan Boiler and General Insurance 
Company, Limited. Price Is. net. 

The Year-book of Wireless Telegraphy and Telephony, 
1914. London: The Marconi Press Agency, Limited, 
Marconi House, W.C. Price 2s. 6d. net. 

Telegraphy. By the late Sir William H. Preece, F.R.S., 
and Sir J. Sivewright. New edition. London: Long- 
mans, Green and Co., 39, Paternoster-row. Price 7s. 6d 
net. 
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SWAN, HUNTER, AND WIGHAM RICHARDSON, LIMITED, WALLSEND-ON-TYNE, BUILDERS AND ENGINEERS 








THE MOTOR SHIP ARUM. 


In our issue of December 5th, 1913, we gave a brief 
account of the launch of the motor ship Arum, while in 
that of March 6th, 1914, we described a set of Polar Diesel 
two-cycle engines which are of the same general design 
as those fitted on that vessel. It will be obvious, then, 
that there is not a very great deal to say in the present 
article, though, however fully the ground was covered in 
the two articles mentioned, it is impossible to dismiss the 
Arum in a few lines, seeing that her engines present an 
English marine engineering firm’s interpretation of a 
continental Diesel engine builder’s design. The _ six- 
cylinder Polar Diesel engines of the Sebastian, which formed 
the subject of our article of March 6th referred to above, 
were built by the Diesels Motorer A.B., of Stockholm ; 
those of the Arum are four-cylinder Polar Diesel engines, 
built by Swan, Hunter and Wigham Richardson, Limited, 
under licence from the Diesels Motorer A.B., so that the 
main outlines, such as port scavenging, the use of the 
scavenge cylinders for starting up, &c., are provided by 
the Swedish firm, while the details connected with the 
earrying out of that design have been worked out by the 
British firm. It will not be necessary to dwell upon those 
points in which the two engines resemble each other, but 
it will certainly be of interest to point out fully the differ- 
ences which are to be noted between the two designs. 

Entering the engine-room, the same simplicity of the 
tops is to be seen as in the Sebastian, the rocker for the 
fuel valve being the only moving part visible beyond, 
of course, the cam shaft. The rocker and its con- 
nections are a fine substantial job, and these engines 
show the best attempt that we have yet seen to enclose 
completely the cams and rollers ; a light cast iron casing 
is fitted right over the top of the shaft, and there is only a 
narrow slot in the lower part of the trough for the rocker 
to work in, and this trough forms an oil bath in which the 
roller runs. This, with the fewness of parts, leads to a 
very quiet valve gear. - 

The method of driving the cam shaft differs from that 
of the Sebastian, but the change is hardly to be put down 
to the trend of English marine engineering design. Here 
the shaft is driven by a pair of what we prefer to call 
coupling rods A A—p. 599—from excentries carried on a 
dise on the forward coupling of the crank shaft; this 
arrangement was first introduced, we believe, by the Neder- 
landseche Fabriek on the Vulcanus, and was followed by 
Messrs. Burmeister and Wain in the Selandia and her 
sisters. The engines of the Arum, owing to the scavenge 
cylinders being placed below the main cylinders, are of 
unusual height, so that these coupling rods, if made in a 
single piece, would be of excessive length, and they are 
therefore made in two parts, which are connected together 
by rocker arms B in the centre; consequently they are 
quite rigid at a speed of 120 revolutions per minute, which 
was the highest speed at which we saw the engines run- 
ning. The arrangement is very neat, and we cannot help 
liking it, in spite of the fact that it has been given up in 
the latest Burmeister and Wain engines, we believe, 
because it has been found to be not absolutely ‘* fool- 
proof.” 

The arrangement for reversing is the same as on the 
Sebastian, except that the whole cam shaft slides fore and 
aft, instead of only the fuel cams sliding on the shaft, 
and the same inclined planes are provided to allow the 
roller to travel from the ahead cam to the astern cam ; 
in the Arum, too, a bell crank C at the end of the shaft is 
used to give the fore-and-aft motion through a link con- 
nection to the reversing wheel on the starting platform. 
Here, too, is another point of difference from the Sebastian. 
[In that ship the scavenge valves for each pair of cylinders 
were operated by a pair of excentric rods on a special little 
shaft of their own, while in the Arum a single excentric 
on the cam shaft is used, which drives the valve D—p, 599— 
for both cylinders through the rod E and guide F. The 
beauty of this arrangement is that not only is the need for 
the special little shaft and the two excentrics obviated, 
but the excentric itself is also reversed through 180 deg. 
to give the proper opening to the scavenge valve by means 
of the sliding motion of the cam shaft. The means adopted 
for reversing this excentric are really practically the same as 
those so commonly used on two-cycle engines for rotating 
the cam shaft in relation to the crank shaft—that is, a 








thread G on the shaft is pushed through the nut H which 
carries the excentric, which is thus rotated— see p. G00. It 
makes a simple reversing gear. Then, instead of having a 
separate lever to be operated by hand in case of necessity 
only, a short arm K is fitted at the bottom of the bell crank 
which pushes the cam shaft along, and this arm K carries a 
roller on it, so placed that whenever the shaft is in what we 
may call*‘mid gear” the roller depresses an arm on the shaft 








They are moved into the correct position to act as suction 
and discharge valves for the scavenge pumps when the 
engine is running, or inlet and exhaust valves for the air 
when starting by means of the rod R operated by a lever 
on the starting platform, The starting air or atmospheric 
air are admitted or shut off as required by the valve P 
operated from the same source. An appreciable simpli- 
fication is s;en in the casting of the manceuvring valve 











STARBOARD ENGINES 


L, which passes right along the engine, and thus, for every 
manceuvre, opens the relief valves M of all the cylinders 
and so relieves the compression and allows the use of very 
low pressure air to start the engine. The simplification 
suggested in our notes on the Sebastian had evidently 
been forestalled, and a single valve acts both as relief valve 
and compression release valve. 

The manceuvring valves have been simplified from the 
original design and are carried in the horizontal casing N. 








OF THE ARUM 


| chamber and in the operating parts. - 

| As the drawings show, the details of the cylinder con- 
| struction are much as on the Sebastian, the jacket and liner 
| being cast as one piece, with the scavenge cylinder attached 
| to its underside. As with the Sebastian, this entails, in 
order to get the piston ,out, the removal of the cylinder 
cover and the bottom cover of the scavenge cylinder so 


| as to reach the nuts which attach the piston to its rod ; 


the bottom cover is, however, very much more accessible 
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ENGINE-ROOM ARRANGEMENT AND ENGINES OF THE ARUM 


(For description see opposite page) 
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than in the Sebastian, the nuts being on a flat surface 


which is below the bottom of the scavenge cylinders and 
not recessed up into a dark inaccessible hole. 


The piston, | directions. 


another set of diagonal steel columns opposite to the 
| existing one in order to afford the lateral stiffness in both 


There is then, on the one hand, one cast iron 


too, is of different design, and is of considerably greater | column per cylinder in compression and two light steel 
length, and we should assume also of considerably greater | columns in tension, while, on the other hand, there would 


weight. 


It is below the cylinders that we come to the most | 
Forced lubrication is’ a shoulder and the additional diagonal stay. We must 


noticeable differences in design. 


zs 
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DETAILS OF VALVE GEAR 


“Tee Ewcinecer™ 


not employed, and its omission allows the engine to be 
much more open, as will be seen, the turned steel columns 
reaching right up to the bottom of the cylinder and all 
being open below that; thus the guides and crosshead 
pins are very much more accessible for feeling when run- 
ning or for overhaul and, moreover, they are not blocked, 
as in the case of the Sebastian, by the air compressors, 
which with their rockers are, in that ship. carried on the 
framing. In the Arum there is a compressor of the three- 
stage type for each pair of cylinders. but they are supported 
on cast iron columns thrown up from the bed-plate-with 
turned steel columns in front and driven by good sturdy 
rockers. The strength and solidity of this part of the 
engine is one of the most attractive features of the design, 
and when running at 120 revolutions per minute there 
appeared to be hardly a tremor on the top of the com- 
pressors, whereas we specially remarked that the support 
from the columns in the Sebastian seemed to be hardly 
stiff enough. The niceness of the design is further enhanced 
by carrying the plunger of the compressor down below 
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POWER DIAGRAM 


the rockers to form, in the case of the forward set, a bilge 
pump and in the after set a circulating water pump. 


ch 
| 





be the two larger diameter steel columns with the necessary 
| flats to take the guides, but with positive adjustment to 


admit we feel ourselves un- 
able to say which is the 
better arrangement from the 
point of view of strength, 
stability, and cost combined. 
The.case is worth stating, 
as the Nederlandsche Fab- 
riek has a similar design, but 
it makes a positive adjust- 
ment on the front steel 
columns and leaves a clear- 
ance that can be felt when 
the engines are running, 
between the top of the cast 
iron column and the cylin- 
der, so that the cast iron 
column only has to carry 
the guide and serve as a 
lateral stiffener by means of 
side plates on the flanges. 
Though the cylinders of the 
two ships are of approxi- 
mately the same diameter, 
the stroke of the Arum is 
considerably greater than 
that of the Sebastian, and 
this makes the connecting- 
rod of the formerlook much 
less ‘‘ tubby,” though the 
proportion of length to stroke 
is the same in each case. 
One of the most impor- 
tant points in the large 
Diesel engine is the cooling 
of the piston, and in the 
Arum this is effected by 
forcing sea water through 
telescopic tubes into the 
bottom of the piston-rod. 
The arrangement is carried 
out perhaps as nicely as 
such an arrangement could 
be carried out, the bottom 


attached to the crosshead 
pin, with a nice solid copper 
pipe to take the water 
round to the end of the 
piston-rod. Most of the 
glands were, however, leak- 
and the salt water 





| ing, alt 
bene ee makes an _ objectionable 
mess in the engine-room. 


If fresh water were a 
which we cannot help think- 
ing is desirable, leakage would also entail expense 
in “ make-up” through an evaporating plant. The 
glands in question can be adjusted while under way, 
but it is not the easiest of jobs at 120 revolutions per 
minute. We imagine that, in cases of real emergency, they 
could even be re-packed while under way, but we should 
prefer not to have to tackle the work ourselves. Of course, 
with an open engine and no forced lubrication the chief 
| objection to moderate leakage is the mess, though if it 
becomes serious the pumps might be unable to supply 
the pistons and it would lead to rust in important parts as 
well. We have not yet seen a better arrangement than 
that of the “‘ walking ”’ pipes as fitted on the Eavestone. 
The exhaust is led into big water jacketed pipes at the 
back of the engine, but where two of these lengths of pipe 
| join there is a short space which is not jacketed, and the 
exhaust at this spot is quite noisy, obviously due to reson- 
| ance in a comparatively thin pipe. The water jacketed 
part only extends for the length of the engine and the 
pipe is then lagged. At the end of the engine-room the 
| exhaust can either be passed up the funnel or under the 
| donkey boiler. All the auxiliaries are steam driven, and 
| they include an auxiliary compressor, electric lighting 
| engine, turning engine, pumps, &c. On the occasion of 
our run off the Tyne the engines worked well, starting and 
reversing with certainty, but there was a considerable 
umount of vibration about the engine itself, though on 
deck it was practically unnoticeable. The noise, too, was 
somewhat more than we expected to find, though a con- 
siderable part of it was due to the resonance of the exhaust 
pipe already referred to. Each set of engines has four 
cylinders 410 mm. diameter by 860 mm. stroke, and gives 
675 brake horse-power at 123 revolutions per minute. 
We may remind our readers that the Arum is a twin- 
screw general cargo ship built by Swan, Hunter and 
| Wigham Richardson, Limited, for Sir Marcus Samuel, 
| for the Persian Gulf trade. She is 360ft. long overall, 
47ft. beam, and 27ft. moulded depth, and will carry 
| about 5000 tons dead-weight at about 10} knots. 


There is one important feature of the design which | 


affords much food for discussion; it is the method of | 
The back of the engine is carried | 
on turned steel columns in the ordinary way, and these | 


supporting the cylinders. 


columns take both the tensile and compressive stresses ; 


the front of the engine is carried on cast iron columns of | 


the ordinary marine engine type, but there are in addition 
two turned steel columns of smaller diameter than those 
at the back. We understand that the nuts on these 
columns are screwed down so as to put the cast iron columns 
in compression, and so relieve them entirely of any tensile 
stresses. There are no shoulders on the front steel columns, 
and they can thus only take the tensile stresses. If the guides 
had been bolted to the front columns, and if these front 
columns had the shoulder and had been made of the same 
diameter as the back columns, they could have taken the 
place of the cast columns altogether and have taken both 


the tensile and compressive stresses, but they would not | 


then have afforded the necessary lateral stiffness, as they 


must, of course, be kept as near the centre of the crank | 


shaft as possible in order to relieve the bed-plate of bend- 
ing stresses. It would then have been necessary to fit 








OIL FUEL FOR THE NAVY. 


Tue terms of an agreement made between the British 
Government and the Anglo-Persian Oil Company concern- 
ing supplies of oil fuel for the Navy are set out in a Blue- 
book which was issued on Monday last. Under this 
agreement the Government is to subscribe £2,000,000 
in ordinary shares, £199,000 in debentures, and £1000 in 
preference shares, or a sum of £2,200,000 in all, which will 
make the total capital of the company in shares and 
debentures £4,799,000. As the existing debentures 
represent £600,000, the Government will just hold the 
preponderating interest in the share capital of the com- 
pany. By an agreement, which will have to be ratified 
by the existing shareholders, the Government is to have 
two directors ex-officio on the board of the company with 
power to veto any decisions come to by the board, an 
| assurance being given, however, that this veto will only 
| be exercised under special circumstances. 








of the telescopic part being 


The company has undertaken to supply oil to the Govyery. 
ment for a term of years at a price which is not stated 
but which is referred to as being favourable, and t}, 
quantity to be supplied is stated to bear a reasonably 
proportion to the “ total estimated annual requirement, 
of the Admiralty on the present basis of policy of gj 
consumption, and with due allowance for expansion, 
The concession owned by the oil company is in Persia 
where there are several tried oil-bearing fields, and many 
other places in which oil is considered to exist. 

Having regard to this step by our own Government, it 
is interesting to note that it is reported that the (iermay 
Government has financed a company operating i: Mego. 
potamia, and has come to an agreement by which supplies 
of oil fuel for its navy may be obtained on sati-factory 
terms. It is curious that the two Governments should 
have chosen districts of the globe so near together as Persia 
and Mesopotamia from which to draw a proportion of the 
oil fuel required by their warships. 








AUSTRALIAN NOTES. 


From a return issued by the Commonwealth statistician 
the following items are taken of the production jy 
Australia for the past year :— 


the Year 1912 (in thousands), 


Commonwealth Production for 
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Gold .. .. ..| . 702} 2,063: 1,478 28 5,448 161 9,880 
Coal .. .. ../ 8,660| 259) 338, — 25 4'418 
Silver lead 3,756 2 122; — 309 4,219 
Zine .. 1,766 | _— —_ - _ 1,766 
Copper 580 | 1,698 466 61 440 3,245 
. er 338 | 365; — 71 549 1,349 
Pig iron 131} si; — -— 7 196 
Wolfram .. .. 17; — — — - — 17 
Bismuth .. ..| 1} — 19; — 3 23 
Molybdenite .. 4) - 17 - 21 
Fee 37 - 43 80 
Other minerals. . - - — 415 
Total minerals - | — -- —_ £25,629 
Manufacture. | 
Material used . .|37,122 |27,003 11,079 8,199 2,586 2,287 88,276 
Value added. . 24,041 |18,408 7,720 5,239 3,506 1,585 60,500 
Total output — _ _ — —_ — £148,776 


Mr. Norris G. Bell, of the Queensland Railways, has 
been selected as the successor to Mr. Henry Deane, enginecr- 
in-chief for the Commonwealth Railways. The salary 
attached to the position is £1800 per annum. 

Trials have been made, but with unsuccessful results, 
of the burning of Australian coal on the ships of the 
Australian navy. The stearhing is re by the amount 
of ash the coal makes. The British warships, when out 
in these waters, take supplies of Westport, N.Z., coal, 
which is considered to be equal to Welsh coal. 

A statement has been made in the Commonwealth 
Parliament that the cost of construction of the ‘Trans- 
Australian Railway will considerably exceed the estimate, 
which was approximately £4,000,000. The original esti- 
mate was based upon the use of earth ballast, but it is 
found that an expeditious service cannot be given unless 
the line is laid on solid ballast. 

Mr. Julian King-Salter has been appointed by the 
Commonwealth Government to take charge of the Cockatoo 
Island Dockyard, Sydney, where the building of Australian 
warships has been commenced. 

The Queensland mineral output for the past year is 
shown below, together with a comparison of the output 
of the preceding year :— 

1912. 


1913. 





£ 

Copper 1,698,280 1,660,175 
Gold 1,477,979 
Coal 338,264 
Tin .. 364,502 
Silver 66,188 
Lead “e >, 667 
Wolfram 27 821 
Bismuth... .. 16,426 
Molybdenite .. 17,349 
Gems as 43,016 
Other 39,862 

Total .. £4,175,355 .. £3,857,881 


An offer is pending for the purchase by the Government 
of the Lithgow Ironworks, N.S.W.. from Messrs, (+. and ©. 
Hoskins. These are the only blast furnaces in Australia. 
In the offer is included the firm’s pipe-making works near 
Sydney, which are reputed to turn out more pipes than all 
the rest of ths foundries in Australia put together 








EARLY LOCOMOTIVES IN AMERICA. 





We have to thank Mr. Dendy Marshall for allowing s 
to print the following interesting letter, which has recently 
come into his possession :— 


Office, Baltimore and Susquehanna Rail-Road Co., 
Baltimore, March 8th, 1850. 
GENTLEMEN, 

In 1836, this company and the Wrightsville, York, 
and Geltysbury R.R. Co., contracted with you through 
the agency of A. and G. Ralston and Co., for two Loco- 
motives each. This Company working the latter road 
purchased the two imported for them. Each Locomotive 
had four Excentrics and the Company is now threatened 
with a suit for an alledged infringement of a Patent right 
issued to Cole Stephen H. Long 17th Jany 1833 amongst 
other things, the use of four excentrics. Will you please 
inform me when you commenced using 4 excentrics and 
whether it was patented in England and if so when? — 

You built for this Company in 1831 a small Locomotive 
with four wheels but which had but two excentrics. 

These five Locomotives are still running on our road, 
but have all been rebuilt. 





Our Driving wheels from 4 to 5 feet diameter are entirely 
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SHAMROCK IV. 


CAMPER AND NICHOLSON, GOSPORT, BUILDERS 








of Cast Iron, with chilled treads as our Pasenger and 
Burden Car wheels 33in. in diameter are cast. 

Our preference is the Cranked Axle Locomotive, but the 
repeated breaking of the axle ; Every Locomotive having 
broken one or more, we were induced to try Cast Jron, and 
after an experience of 5 years, we have adopted them 
entirely, never yet having broken a Cast Iron Crank Azle. 
| enclose a list and description of our Locomotives, with 
their power on a grade of 84 feet per mile or about 1 in 63 
for a distance of 25 miles. At foot I give you the Nos. of 
the Locomotives you built. 

With respect L am 
Gentlemen 
Your obt servt 
Ros. 8. HoLins 
Secty and Treasr. 
Messrs. Robt. Stephenson and Co. 
New Castle upon Tyne 


England. 
Names. 
No. 146 Harrisburg 
» 147 Wrightsville 
» 151 Chieftain 
». 152 Sampson 
Herald 


Mr. Marshall tells us that he has not got the list of loco- 
motives referred to in the letter. ‘ 








THE AMERICA CUP CHALLENGER. 


Ture America Cup challenger—Shamrock IV.—which 
has been designed by Mr. Charles Nicholson, and built 
for Sir Thomas Lipton by Messrs. Camper and Nicholson, 
was launched at Gosport on Tuesday, May 26th last. 
A view of the vessel is given above. Her principal par- 
ticulars are as follows :—Length on water-line, 75ft.; 
length overall, 110ft.; beam, 23ft.; draught, 13ft. 9in.; 
draught, with centreboard down, 23ft. Yin. Her keel, 
which is of lead, is 30ft. long. It weighs some 60 tons, 
and is round at the top and flat at the bottom. The vessel 
is to be cutter rigged, and her mast is 160ft. high. We 
understand that in all three masts have been made, two 
of these being of wood and one of steel. The bowsprit 
has an outboard projection of only 10ft. 

Everything which could possibly be done to save 
weight, without sacrificing strength, has been effected, 
both hull and deck are built of several layers of thin wood 
with the grain running in different directions. 'There are 
five thicknesses of wood forming the deck, which is covered 
with canvas. The skin has three thicknesses, the grain 
of the outer thickness being horizontal and the grains of 
the other two cross, so as to get the grain running in three 
directions, The shape of the hull is somewhat peculiar, 
the bows being given a very bluff form. 








_Ly his report for the past year on the trade of the consular 
district of Porto Alegre, Dr. T. Cantrell Dillon, the British 
Consul, says the greater part of the importation from 
Europe is from the United Kingdom and Germany, in 
about equal shares. Much of the machinery imported is 
of German make, but a new firm has been extablished 
which is selling British-made machinery. Agricultural 
implements and machinery—which are duty free—come 
principally from the United States. Enamelled goods 
come chiefly from Germany, as do cheap ironmongery 
and tools; the better kinds of these goods are of British 
manufacture. Welded iron tubes, lacquered and nickel- 


plated for manufacturing bedsteads, galvanised iron roofing | 


sheets, tin-plates and hollow-ware come almost exclusively 
from the United Kingdom. Fencing wire formerly came 
principally from Belgium and Germany, but is now im- 
ported on a large scale from the United States, which 
country is making vast and rapid strides in trade in this 
country. Tron sheets, rods, bars, hoop iron and other 
similar products come chiefly from Germany. Pig iron 
1s Imported almost exclusively from the United Kingdom, 
4s are Copper bottoms and sheets, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





AUTOMATIC COUPLERS FOR BRITISH RAILWAYS. 


Sir, —I respectfully ask the courtesy of your columns to 
comment on the article which appeared in your issue of 22nd 
inst. on the appointment of a Committee by the President of 
the Board of Trade to inquire into the working of the Railway 
Employment Safety Appliances Act of 1900. 

Had general managers in the past, as a body, perceived the 
best interests of their shareholders and their obligations to their 
employés, they could not have left this important question all 
these many years to spasmodic and isolated efforts as they did, 
but would have acted as the Royal Commission on Accidents 
of 1899 said ought to be done, viz., that “‘ the companies volun- 
tarily or by obligation should make those practical experiments 
which we have pointed out ought necessarily to precede the 
general application of any system of automatic coupling.” 

Had this been carried out in earnest railway managers would 
long ago have found out, what has still to be revealed to them 
in that very way, what some general managers more than suspect 
to-day, that the adoption of automatic couplings on wagons 
in this country will prove the very best paying of all the safety 
appliances urged on them and viewed by them hitherto as 
satety appliances only. 

Instead of this, the Act of 1900 has been mainly contemplated 
as a financial burden on railways. The Board of Trade pro- 
ceedings. under it, to put it very mildly, were not encouraged, 
and the result is that fourteen years aiter that Act was passed 
the sittiation has to be reviewed to secure to the Board of Trade 
the full powers to do that which is permitted in the Act and 
which the railways ought to have done themselves, viz., ascer- 
tain by testing where the best automatic coupling suitable to 
this country could be had and under what conditions it could 
be best adopted on our railways. 

Concerning the working of the Act, your article admits it 
took the Board of Trade from 1902 to 191]—ten years—to 
come to an arrangement—in which the companies defeated 
the Board of Trade—in the matter of either-side brakes. 

Under this Act the Board of Trade could not order or enforce 
the adoption of an identical single pattern either-side brake on 
wagons, which is the only method of working under which the 
railways can obtain the quickest despatch, with safety to their 
employés, and consequent reduction in.compensation charges. 
Then under the shadow of that Act railways negotiated per- 
mission for each railway to select its own pattern of brake with 
special leave to the larger railways to take their own time about 
it, with further opportunity to get that period extended if they 
apply at the end of thirty years from the date of the Act—a 
commercial transaction in which the safety of the lives and limbs 
of the workers, for whom the Act was passed, finds small place. 

No one need wonder, therefore, that the Railway Employment 
Safety Appliances Committee found itself in a tight place con- 
cerning automatic couplings, and that in these fourteen years 
it has found itself powerless therein, and has had to swallow 
every non possumus argument put forward by railways against 
their adoption, and adopted as its own “the little necessity 
there was for automatic couplings and the engineering and 
financial difficulties in their adoption,” every argument of which 
would have been exploded had the Board of Trade been free to 
carry out or compel the railways to carry out the practical 
experiments suggested by the Royal Commission of 1899. 

With the either-side brake defeat the Committee dropped 
the question of practical experiments; but underlying their 
reports in the matter of improved and automatic couplings they 
had under their observation several appliances which, had due 
facilities been provided, would have done much to settle this 
question. 

In the case of one automatic coupling the inventor undertook 
at his own cost to prove its working on English railways, pro- 
vided due facilities were afforded him under the conditions of 
that Act ; the Committee professed themselves powerless, and 
the Board of Trade had to do nothing “ for the present.” 

In the same fashion, with an apparatus for utilising the three 
links on wagons, the Committee being unable to provide under 
the Act the absolutely necessary running in regular traffic, 
that inventor was shunted for the present. Instances could be 
multiplied, but these must suffice, 

During March and April of this year I travelled on the Erie 
and Pennsylvania and Delaware, Lackawanna, and Western 
Railroads, in the United States of America, and spent hours 
watching shunting with automatic couplings there—seeing goods 
cars of 60 and 70 tons each handled by automatic couplings with 
certainty and despatch. I come home to England to watch 


, a brake van placed on the main line rails of railways on to which 
10-ton wagons are shunted, strike that brake van’s buffers and 
rebound some feet too far away to couple up by hand; I see 
three or more shunters bend their backs and waste a minute or 
two getting that wagon into position, the wagon being hand 





coupled just in time to clear the line for the express signalled 
over that same line of rails, 

This sort of thing occurs day and night all over Great Britain, 
and the waste of time and energy, the needless cost to the com- 
panies, and the risk of various accidents to the workers, and to 
passengers, goes on, whilst the fact that the British railways’ 
returns of accidents to their servants for 1913 show just 300,000 
for ten years, calls aloud for action. 

The United States, in spite of its reckless expenditure of life 
and limb of workers on its railroads, has its lesson for this 
country in automatic couplers, Whilst the railroad traffic there 
has vastly increased, its goods cars grow heavier and heavier, 
and general accidents to the worker mount higher year by year. 
Accidents in coupling and uncoupling vehicles do not, and as 
the inspection of the couplers there grows more keen, so will 
those accidents more and more proportionately diminish with 
extending traffic. In 1895 the goods cars of the United States 
railroads were about 30 tons ; in 1914 they reach 70 and some- 
times 90 tons, and by 1925 they will be far heavier. Their 
annual renewals to-day reach 250,000 cars, or over a million 
of our tons. 

The business before the new Committee is to devise some 
means by which the very best appliances that can reduce that 
fearful total of 300,000 accidents shal! be found and shali be 
made available for that purpose. 

In Mr. John Burns, once an engineer and mechanical worker 
himself, we have one who can realise such a situation, and he 
may be trusted to act up to his convictions of the urgent necessity 
there is for making the clear intentions of the Act of 1900 hitherto 
held at bay by our railways, a reality and not a sham. 

Northfleet, May 26th. T. A. BrockeLBAnk. 


SURFACE COMBUSTION TEMPERATURES. 

Sir,—The statements made in your interesting article on 
page 526 as to temperatures attainable by surface combustion 
are so remarkable, that, with all due respect, I feel called upon 
to comment on them. You state : “‘-with coal gas or water gas 
about 1950 deg. Cent.” isobtained. Now, the data as to specific 
heats I have for some time relied on, and which much experience 
has convinced me are very accurate, render such temperatures 
theoretically impossible of achi t by the surface combustion 
method. 1 do not believe in their practical attainment either, 
on the ground that no refractories of a commercially applicable 
nature would, on the one hand, withstand fusion at that tempera - 
ture, and on the other, such very local heating without spelching. 
If Professor Bone has succeeded in evolving such retractories 
I should like him to give me the chance of selling bricks at the 
rate of 50 to 100 million per annum at a price of 4d. each on a 
commission of only 5 per cent. Magnesia is a very good con- 
ductor of heat at high temperature. Pure silica melts at 
1820 deg. Cent. The limit of calorific intensity of combustion 
of coal gases is, according to the data alluded to, about 1600 deg., 
and I have attained 1780 deg. in a special furnace regenerating 
the air to a bright yellow heat. Now, if I am right in regarding 
the maximum temperature admissible of attainment with cold 
air and gas at, say, 1600 deg., it is certain that a much higher 
temperature can only be attained in ordinary fully regenerative 
furnaces, for substantially preheated air and gas would suffer 
pre-ignition in one of Professor Bone’s furnaces. 

I naturally feel great diffidence in offering these comments, 
but the matter is of such extreme interest and importance that 
I feel all doubts on the subject should be cleared up. Any 
person who, like myself, has spent much of his life in dealing 
with steel melting furnaces, knows what a Godsend a brick would 
be possessed of only 50 deg., let alone 150 deg., higher fusion 
point than best silica bricks. ALLEYNE REYNOLDs. 

Hove, May 26th. 











LAUNCHES AND TRIAL TRIPS. 


Usier, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of the Mercantile and Shipping Com- 
pany, Limited, Antwerp; dimensions, 331ft. 6in., 46ft., and 
23ft. 5}in.; engines, triple-expansion, 23in., 36}in., 62in. by 
42in. stroke, pressure 180 lb. per square inch ; constructed by 
Central Marine Engine Works ; trial trip, May 12th. 

Van Hocenporp, steel screw steamer; built by Swan, 
Hunter and Wigham Richardson, Limited ; to the order of the 
Atlantic Fruit Company, Limited, of New York; dimensions, 
343ft., 45ft. by 20ft. 2in.; to carry fruit ; engines, triple-expan- 
sion, constructed by builders ; a speed of 14 knots was attained 
on trial trip, May 14th. 

PENGREEP, steel screw steamer; built by Irvine’s Ship- 
building and Dry Docks Company, Limited ; to the order of 
Mr. R. B. Chellew, of Truro ; dimensions, 402ft. 6in., 52ft. 
by 29ft. 6in.; to carry 8000 tons; engines, triple-expansion, 
25}fin., 42in. and 70in. by 48in. stroke, pressure 180 Ib. per 
square inch ; constructed by Richardsons, Westgarth and Co., 
Limited ; a speed of 12} knots was attained on trial trip, May 
19th, 1914. 

MACCLESFIELD, steel screw steamer; built by Swan, Hunter 
and Wigham Richardson, Limited; to the order of Great 
Central Railway Company; dimensions, 250ft. by 34ft.; to 
carry cargo and horses ; engines, triple-expansion ; constructed 
by the builders ; launch, May 22nd. 

MonGara, twin-screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the British India 
Steam Navigation Company, Limited ; dimensions, 464ft. by 
58ft. by 36ft.; engines, triple-expansion ; a speed of 14$ knots 
was attained on trial trip, May 22nd. 

GARDENIA, steel screw steamer; built by the Tyne Lron 
Shipbuilding Company, Limited, Willington Quay-on-Tyne ; 
to the order of the Stag Line, Limited, of North Shields ; dimen- 
sions, 342ft. by 48ft. by 24ft. 6in.; to carry 5300 tons on a light 
draught ; launch, May 23rd. 

ArRaAGAzZ, steel screw petroleum steamer ; built by Sir W. G. 
Armstrong, Whitworth and Co., Limited ; to the order of the 
Aragaz Tank Steamship Company, Limited, of London ; dimen- 
sions, 400ft. by 50ft. 3in. by 30ft. 3in.; tocarry petroleum ; engines, 
triple-expansion, 25}in., 42in., and 70in. by 48in. stroke, pres- 
sure 180 lb. per square inch ; constructed by the North-Eastern 
Marine Engineering Company, Limited, Wallsend-on-Tyne ; 
trial trip May 25th. 

SAXONIAN, steel screw steamer; built by the Greenock and 
Grangemouth Dockyard Company, Limited ; to the order of 
the Petroleum Steamship Company, Limited; dimensions, 
374ft., 51ft. 3in. by 29ft. 4in.; to carry 6700 tons, conforming 
to Suez Canal regulations; engines, triple-expansion, 27in., 
44in. and 73in. by 48in. stroke, pressure 180 Ib. per square inch , 
constructed by Dunsmuir and Jackson, Limited; launch; 
recently. 

MELITA, twin-screw motor yacht ; built by J. '. Thornycroft 
and Co., Limited; to the order of H.I.H. The Grand Duke 
Cyril of Russia; dimensions, 100ft. by 15ft. by 8ft.; engines, 
two direct reversible paraffin engines, 8}in. by 12in. stroke, 
and develops 150 brake horse-power at 550 revolutions per 
minute ; constructed by the builders; a speed of 13.65 knots 
was obtained over the measured mile and kept up for a period 
of four hours ; trial trip, recently. 

OPpEeN-TYPE motor launch ; built by J. I. Thornycroft and Co., 
Limited ; to the order of Mr. J. Ucovic, for use in the Adriatic ; 
dimensions, 26ft. by 5ft. 6in. by ‘2ft.; four-cylinder motor, and 
develops 18 and 22 brake horse-power on paraffin and petrol 
respectively at about 1100 revolutions per minute ; constructed 
by J. 1. Thornyeroft and Co., Limited ; on trial trip a speed of 
12} knots was attained ; trial trip, recently. 
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TRIALS OF ITALIAN SIX-INCH SHIELDS. 
(By our Italian Correspondent.) 


Tue first of a batch of 6in. shields made by Ansaldo 
was tried, uncemented, by the Italian Government Com- 
mission at the Castagna range, near Spezia, on May 14th. 
A 6in. (152 mm.) 40-calibre Armstrong gun, leaded with 
4712 balistite, and firing a Krupp projectile of 99.5 lb. 
(45.16 kilos.) was used. 

First Shot—Weight of charge, 8.48 lb. (3.85 kilos.) ; 
velocity of impact, 1410.76 foot-seconds (430m.); the 
projectile entered the shield with its point and fell back. 

Second Shoi.—Weight of charge, 8.82 lb. (4 kilos.) ; 
velocity of impact, 1462.59 foot-seconds (445.8 m.) ; this 
was accepted as the velocity per contract. The effect on 
the shield was identical with that of No. 1. 

Third Shot.—Weight of charge, 9.48 lb. (4.3 kilos.) ; 
velocity of impact, 1545.28 foot-seconds (471 m.); the 
same effect was produced as in Nos. 1 and 2, but the point 
of the projectile penetrated deeper. 

Fourth Shet.—Weight of charge, 10.03 lb. (4.55 kilos.) ; 
- velocity of impact, 1627.3 foot-seconds (496 m.); the 
projectile entered the shield for half its length and re- 
mained fixed. 

Fijth Shot.—Weight of charge, 10.5 lb. (4.77 kilos.) ; 
velocity of impact, 1679.79 foot-seconds (512m.); the 
projectile passed through the shield and was found close 
behind it. 

This shot established the perforability of the shield at 
an impact velocity of 1666.66 foot-seconds (508 m.). 
Given therefore the fact that the velocity of impact to 
be withstood by the terms of the contract was 1463.25 
foot-seconds (446 m.), the trials showed a margin of safety 
over and above the same of 203.41 foot-seconds (62 m.). 
Complete satisfaction was naturally expressed by the 
Government Commission with regard to the quality of 
the steel, which the accompanying photographs, giving 
the front and back views of the shield, will help to illustrate. 








GEARED CROSS-CHANNEL STEAMER FOR 
SOUTH AMERICA. 


THERE was successfully launched on May 12th from the 
yard of Cammell, Laird and Co., Limited, Birkenhead, 
the turbine steamship Ciudad de Buenos Aires, the first 
of two vessels which are being built for the Argentine 
Navigation Company (‘Nicol4s Mihanovich), Limited. 
These vessels are intended for cross-channel night service 
between Buenos Aires and Montevideo. Their principal 
particulars are as follows:—Length overall, 364ft.; 
length between perpendiculars, 350ft.; breadth moulded, 
44ft.; depth moulded to awning deck, 23ft. 3in.; approxi- 
mate draught, 10ft.; speed, 18 knots. Accommodation 
is to be provided for 494 first-class and 268 second-class 
passengers. The vessels have five decks, and are fitted 
with two high pole masts furnished with aerials for wireless 
telegraphy. They are classed A 1 at Lloyd’s for channel 
purposes, and special attention has been paid to extra 
stiffening of the floors, stern frame, rudder, and bottom 
plating. The vessels are propelled by twin screws 
driven by geared turbines fitted in an engine-room amid- 
ships. Steam is delivered to the turbines from four 
cylindrical single-ended boilers working at a pressure of 
170 lb. per square inch, and arranged for Howden’s forced 
draught and to burn coal fuel. The boilers are placed in 
two separate compartments divided by a large cross- 
bunker with communicating passage between the two 
stokeholds. A complete installation is also supplied for 
one boiler to burn oil fuel when required. Water-tight 
side bunkers are fitted, the oil fuel being carried in the 
cellular double bottom in way of the engine-room. The 
propelling machinery consists of two sets of Parsons 
expansion geared turbines, the high-pressure turbine heing 
placed in the centre and the low-pressure in the wings of 
the vessel. Weir dual air pumps, feed pumps, and 
“* Uniflux ”’ condensers of the latest types have been fitted. 
The construction of the hull throughout is of Siemens steel 
on the transverse frame system. A cellular double 


| at the foot of stairways. 

















bottom extends well over half the length of the vessel. 
The fore peak is arranged as a tank for trimming purposes. 
Forward of the foremost boiler-room is a large hold 
extending the full width of the vessel and provided with 
trunk hatchways on the upper deck. Two smaller holds 
arranged aft of the engine-room are also fitted with trunk 
hatchways. 

The steel water-tight lower deck, which forms a safety 
deck, extends from the stern of the vessel to the engine- 
reom and from the boiler-room right forward. Access 
below is provided for by means of water-tight manholes. 
On this deck forward accommodation is arranged for sea- 
men, trimmers, second-class passengers, and petty officers. 
Second-class accommodation for ladies is provided aft as 
well as in four-berth state-rooms leading off a general 
saloon. All the woodwork, inside and out, is finished in 
white enamel, all the steel work being cork dusted. These 
spaces are well lighted and ventilated by means of 10in. 
sidelights in the shell of the ship. The deck in way of the 
passenger spaces is covered with pine wood gratings, 
arranged in portable sections, while coir mats are placed 
Accommodation is arranged 
for the crew right forward on the upper deck, which is also 
of steel sheathed with Canadian spruce. Abaft the fore- 
going first-class accommodation is arranged in two-berth 
cabins. Folding lavatories with water laid on are pro- 
vided for all these cabins. Each cabin is arranged to 
provide in cases of emergency four sleeping berths. 
Amidships are large cabins for petty officers, second-class 
lavatories, and crews’ wash-house and lavatories. At 
the ship’s side and on either side of the engine casing are 
the engineers’ cabins and second-class lavatory accom- 
modation for ladies. Cold stores for provisions and the 
pastry shop are situated on the starboard side, while 
immediately abaft the engine casing is a galley sufficiently 
large for the full complement of passengers and crew and 
fitted with a lift to the first-class pantry on the promenade 
deck. The after end of the ship on this deck is almost 
entirely taken up by first-class cabins—exactly similar 
to those forward—and a large central saloon, in which is 
arranged a staircase leading to the deck above. Right 
aft are lavatories for ladies and gentlemen, as well as linen 
lockers and store-rooms. Partially made of steel, the 
awning deck is covered with teak outside the steel deck- 
house and Canadian spruce inside. This deck, which is 
fitted with a continuous waterway with teak grating 
covers all round, is devoted entirely to the accommodation 
of first-class passengers in 26 double-berth cabins, which 
can be arranged to accommodate either two or four 
persons. Each cabin is fitted with a mahogany folding 
lavatory specially designed to form either a seat or to 
serve as a step to the upper berth. In addition to the 
above state-rooms, there are specially designed cabins de 
luxe. Forward are four cabins provided with two single 


Ss. 

At the after end of the deck-house is fitted a large social 
hall, with an open marble fire-place at one end. The 
arrangement of the promenade deck is somewhat similar 
to that of the awning deck, 18 two-berth cabins and 26 
two-berth and two sofa berth cabins being fitted. There 
are, in addition, four special cabins de luze. 
end and extending from side to side of this deck is a dining 
saloon with accommodation for 168 persons. A large 
open well in the centre admits of light passing to the 
awning deck saloon. A verandah café is situated quite 
close to the dining saloon. Specially designed French 


| windows, oval in shape, admit light to the dining saloon 


and verandah café. Overhead and extending the full 
length of these rooms is a raised coach roof with rect- 
angular sidelights and three stained glass skylights in the 
dome. Completely covering the promenade deck is a 
layer of stout heavily painted canvas, which has the 
appearance of linoleum, while along the corridors are fitted 
fine jute matting runners. 

The boat deck is of Canadian spruce covered with stout 
heavily painted cotton canvas. Situated at the fore end 
of this deck is a large house containing chart-room, pilot's, 
officers’, and captain’s sleeping and sitting-rooms, first- 
class hospital, barber’s shop, and captain’s and officers’ 
bath-rooms. On this deck also is placed amidships a large 
Marconi operator’s house, containing office and cabin, 
and fitted with instruments for receiving and despatching 
wireless messages, while on the same deck are six steel 


At the after | 


In addition, 


lifeboats with one decked lifeboat under each. 
there are two steel motor boats and a dinghy made of 


teak for the captain. Suitable davits are provided for 
serving these and a steam boat, a hoisting winch having 
also been fitted for raising and lowering the boats as 
necessary. On this deck also are wood deck seats fitted 
with buoyancy tanks, which in case of need would permit 
of the seats being used as life-saving rafts. 

Situated on the chart-house forward is a large wheel- 
house containing the necessary steering pedestal, compass, 
telegraphs, voice pipes, &c. 

The steering of the vessel is effected by means of 
hydraulic steering gear controlled from the wheel-house 
forward and situated on the awning deck aft. Hand 
steering gear is also fitted. Cargo and heavy luggage 1s 
handled by means of four hydraulic cranes placed at the 
sides of the vessel on the upper deck. Hydraulic power is 
supplied by means of an installation of pumps, accumu- 
lator, &c., fitted in the engine-room. Aft and forward on 
the awning deck are fitted a steam warping capstan and 
a steam windlass of special design respectively, with large 
warping ends and cable whelps of steel designed to lift 
anchors and cables quickly. 

The lighting throughout is on an extensive scale, while 
a powerful searchlight is fitted on the bow of the vessel. 
Current is supplied by means of two powerful dynamos 
situated in the engine casing at the level of the upper deck. 

A fire-extinguishing system is provided, consisting of 
water pipes fitted on the underside of decks and hydrants 
above. Boxes containing hose, couplings, and directors 
are stowed near at hand, and, in addition to the water 
supply, steam pipes are led to the coal bunkers and holds, 
and are controlled from the upper deck. The hull 1s 
divided up by transverse and longitudinal steel bulkheads, 
and access to the various compartments is gained by means 
of sliding water-tight doors operated from the level of the 
upper deck. 

The propelling machinery consists, as we have said, 
of two sets of Parsons compound geared turbines. This is 
an entirely new departure on the part of the Argentine 
Navigation Company, and is the more noteworthy in that 
no turbine machinery of any description has been fitted in 
any of its previous steamers. The gearing is placed at 
the after end and between each set of machinery, the 
vessels thus having two propeller shafts to which solid 
bronze propellers have been fitted. Each of the rotors for 
the high-pressure turbines is of steel, and has been forged 
in one piece. Low-pressure rotors are built up with a 
forged steel drum, a cast steel wheel, and forged steel 
spindles, the whole of the forgings having been made 
at the builders’ steel works at Sheffield. 

The boilers are fitted with Howden’s system of forced 
draught, the air for combustion being supplied by two 
72in. diameter steam-driven fans. Three furnaces of the 
Morrison suspension type are fitted to each boiler. The 
circulation of the water is assisted by hydrokineters. 
The screw shaft plummer blocks are lubricated by 4 
syphon feed as well as by a grease lubricant, and a lubrica- 
tion systern is also fitted to the stern tubes. A new feature 
in connection with the machinery: of these vessels is the 
adoption of the “ Michel” type of thrust, which was 
decided upon on account of the considerable amount of 
surface gained and the satisfactory. nature of its working 
on previous vessels built in this country. 

The condensers are of Weir’s type, with steel bodies and 
cast iron doors. The following auxiliaries, which are all 
of Weir’s standard type, are installed :—Two dual air 
pumps of sufficient capacity to maintain a vacuum of 
28in.; a pair of independent direct-acting feed pumps of 
the vertical type ; two independent oil pumps for Jubricat- 
ing purposes ; a general service pump and an evaporator, 
capable of producing 25 tons of water in twenty-four hours. 
In addition, there are a feed-water filter and a heater; two 
independent centrifugal circulating pumps; bilge pump, 
sanitary pump, an oil cooler for cooling the lubricating oil 
after it has passed through the bearings ; also two small 
pumps for fresh water and sanitary purposes, and two 
“Sentinel” ash hoists. The hydraulic installation for 
working the steering engine, cranes, &c., is placed in the 
engine-room under the control of the engineer. 
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THE USE OF SUPERHEATERS AND SUPER- 
HEATED STEAM IN MERCANTILE STEAMEBS.* 
By Mr. HARRY GRAY, Member. 


Tue re-introduction of superheaters in boilers, and the use of 
rheated steam in engines of the mercantile marine, has 
— brought about by continuous research togother with costly 
= riments, by the greater knowledge obtained in the process 
expe aking and amalgamating metals, by the improvements in 
* * janufacture of such metals into tubes and other suitable 
— by the introduction of oxy-acetylene and electric welding, 
rag preparation of lubricating oils for use under high tem- 
ciidaven, together with a muss of data, the result of years of 
experimenting and investigation, and which has now been put 
to the crucial test. of practical working. ; i 

Superheaters, when introduced into marine boilers some 
seventy years ago, developed rapid deterioration, producing 
such a heavy bill for repairs and renewals that they were 
regarded as too costly, not to say dangerous, for use on board 
a steamer, and it is possible that the experiences and the troubles 
which then developed have contributed to the extreme caution 
exhibited by many engineers and steamship owners in con- 
sidering the pros and cons of the use of superheaters and super- 
heated steam to-day. f : u 

In the Mechanics’ Magazine of April, 1861, appears an article 
on “ Superheated Steam,” which is a most interesting record of 
what may be considered the last serious effort to give a super- 
heat to steam for use in steamers, and the following extracts 
are taken therefrom :—‘ Mr. Thomas Howard is credited with 
establishing the fact that great economy might be effected 
by the principles of superheeting in about the year 1833, and 
that Dr. Hayeroft shortly afterwards urged its application on 
the ground that it would effect a saving of 30 per cent. in fuel. 
The Prince Alfred, of 200 hcrse-power, belonging to the Inter- 
Colonial Royal Mail Company, is stated as being ‘ the first sea- 

ing vessel working with unmixed superheated steam and fitted 
with Partridge’s system.’ Other vessels mentioned are the 
Damascus, of 200 horse-power, the consumption per indicated 
horse-power being reduced to 3b. In the Tyne a vessel of 
400 horse-power_ was fitted, and ‘it was found very beneficial 
during a voyage from Southampton to Rio de Janeiro and back.’ 
The H.M.S. Dee was fitted, and after four years was reported 
as in good condition, Altogether fifty vessels were fitted with 
‘ Partridge’s ’ apparatus, representing 10,000 to 12,000 horse- 
power, and the savings effected by the use varied from 15 to 
30 per cent. In general, the steam was superheated to about 
340 deg., and the pressure ranged from 10 Ib. to 25 Ib. per square 
inch. Other superheating apparatus mentioned are those of 
‘Parsons’ and * Pilgrims,’ fitted on the Osprey in 1859, also 
H.M.S. tug Bustler in 1859, and in fifteen other vessels. Lamb’s 
superheater, patented in 1858, was adapted to over fifty vessels 
with a saving of 20 to 40 per cent. Messrs. Boden and Clarke’s 
superheaters were fitted on the Southampton in 1860, trading 
between Southampton and Channel Islands, of 262 horse-power 
condersing engines with two slide oscillating 60in. cylinders, 
dft. stroke. She burnt only 37 tons on each trip out and in, 
averaging twenty-two hours, or about 12 lb. per horse-power. 
The Dispatch was also fitted. Butler’s superheater was fitted 
to the City of Nantes, with a saving of 30 per cent. and increased 
speed. Pullen, Cresswell and Longstaff’s apparatus, patented 
in 1860, and many others which showed equally favourable 
results, Reference is also made to the researches of Dr. Taylor, 
Mr. Brande, Professor Faraday, Mr. Fairbairn, and others.” 
Messrs. J. and W. Dudgeon, of Millwall, between 1859 and 1870 
fitted about forty vessels with Beardmore’s system of superheat. 

The steam engine being essentially a heat engine, no excuse 
is needed for advocating the use of superheat ; if such were the 
case, however, the records of the past seventy years alone are 
full of instances of the devices brought out for steam jacketing, 
reheating, and other arrangements for retaining and maintain- 
ing the temperature in the cylinders, The drop in the tem- 
perature, not only between the boilers and the engines, but also 
in the cylinders themselves, beyond that due to the expansion 
of steam, has been, if not the greatest, at least one important 
cause of loss of power in steam engines, as it has thereby increased 
the amount of saturation in the steam. 

Another loss arose from the amount of saturation brought over 
by the steam from the boilers, when priming was not violently 
taking place. This loss is seen more or less in all marine engines 
by the quantity of water which comes down through the piston- 
rod glands, to the detriment of the packing and the piston-rods. 
It is also manifest by the noise which betrays the presence of 
water in the cylinders, although there may be none of the usual 
evidence of priming in the boilers, which shows that whilst a 
small percentage might be attributed to condensation in the 
cylinders, a large volume is really due to the heavy state of 
saturation of the steam coming from the boilers, and, moreover, 
that this is a variable quantity, due no doubt to the conditions 
of firing, circulation, or the quality of fuel. 

In order to obtain some data bearing upon this loss, measure- 
ments were taken of the water coming from the cylinders of 
quadruple-expansion engines of 3000 indicated horse-power 
working under saturated steam conditions, readings being taken 
during the voyage, and at times it was found that as much as 
20 gallons per hour was drained off the M.P.2 and L.P. steam 
chests. The fact that such a quantity of water was found to 
accumulate in the cylinders of a quadruple-expansion engine, 
working under saturated steam conditions, convinced Mr. Alex. 
J. Dudgeon and the writer that superheat would convert this 
loss into effective horse-power and so contribute to a more 
economical result. 

The modern system of superheating steam passes the saturated 
steam from the boiler through small tubes placed in different 
positions, according to the type of boiler, whether water-tube 
or marine cylindrical multitubular, usually termed the ‘* Scotch ” 

iler. Some of these systems have been placed before the 
members of the Instituticn in papers read by Professor W. H. 
Watkinson, on ‘* Some New Types of Superheaters,” in 1903 ; 
by Monsieur Felix F. T. Godard, in ‘“‘ Notes on the Use of Super- 
heated Steam with Marine Engines,” in 1908; by Mr. Yarrow, 
on “ Results of Experimenting with Water-tube Boilers with 
Special Reference to Superheating,”’ in 1910; and also before 
the Institute of Marine Engineers by Mr. White, on ‘* Marine 
Engines under Superheated Steam,” in 1910. 

It is not proposed to deal with the various points of interest 
regarding the different types or design of superheaters which 
naturally arise, but which do not come within the scope of this 
paper, which is confined to the experience of the use of superheat 
on steamers, with special reference to the important question 
of economy and cost of upkeep, based on over three years’ 
working in engines of both triple and quadruple-expansion type 
in the mercantile marine engaged in a regular trade, voyage 
after voyage, to Australia vid the Cape of Good Hope. 

In the system adopted—Schmidt’s—the steam from the boilers 
passes into a vertical pipe called the ‘ saturated ’’ header 
placed in the smoke-box, from which small branch pipes are 
led horizontally across the front of the tube plates, the pipes 
passing down each tube of the row being doubled in a “UU” 

form for that purpose, so that each “ element,” as it is termed, 
18 @ series of “* U’s,” the other end being brought back to what 
18 termed the “superheated ” header. The jointing of each 
end of the element to the headers is effected by a smail cross 
bar or “dog” with a stud through the centre, so that each dog 
makes two joints. Careful supervision, testing, and tightening 
up, as the pressure rises when getting up steam, prevents any 
leakages afterwards, as when once tight they do not give further 
trouble. A drain is fitted to both headers, that on the saturated 
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header for blowing away any scum that might be brought over 


from the boiler, and which would possibly choke the lower rows | 


of elements, and a drain on the superheated header to permit 


of a circulation of steam through the elements when getting | 
up steam, or when the steam is not being circulated in conse- | 


quence of the supply to the engines being shut off whilst working 
the engines to orders in ports, 

The elements are examined periodically, being removed from 
each nest of tubes in rotation, so many cach voyage, thus all 


are dealt with at least once a year; but whenever the boilers | 


are cleaned the ends of the elements are examined from the 


combustion chamber, as they are only about 9in. inside from | 


the back tube plates, for any signs of leakage at the weld of 
the U bend of the elements. 
than .1 per cent, and are generally only pin-holes. 

Even should it be necessary to deal with the U end, it is not 
a serious matter, either in time or expense, and, in the event of 
a serious leak, the steam from the boiler can be shut off the super- 
heater and by-passed direct to the engines, whilst the defective 
element is withdrawn and the joints on headers re-made with 
blank plugs, the gross area through the elements allowing for 
a considerable reduction without unduly wire-drawing the 
superheated steam. Experience has shown no deterioratiou 
of the elements from corrosion or burning of the end, or any 
injurious action on the boiler tubes. 


these elements for inspection. 
consideration have been delayed either in port or on the voyage 
from defects in superheater elements since being fitted, not- 
withstanding the fact that they are turned round quickly and 
have long runs, that of the Port Augusta being forty-five days 
without a call at any port, and the Port Lincoln and Port 
Macquarie thirty-nine days, with a call of a few hours only at 
Capetown for coal and fresh water. 

he cleaning of the tubes on the voyage is effected by 
** Diamond Blowers ” fitted in each combustion chamber, and 
they are blown through every day, the operation taking about 
two or three minutes for each nest, the soot which accumulates in 
the smoke-box being cleared away through the doors provided 
for the purpose. These blowers can be fitted to double-ended 
as well as single-ended boilers. 

The absence of moisture, upon which marine engines rely 
for internal lubrication, makes the lubrication of the cylinders 
and valve faces of most vital importance when superheated 
steam is used. In the first instance, an excess of internal lubri- 
cation is advisable, until the pores of the metal surfaces hecome 
saturated and filled up with cil. When this has taken place 
it will be found that, although the surface of the cylinder walls 
may be cleaned and wiped when they are hot, upon the metal 
cooling down a film of oil will be squeezed out of the pores on 
to the surface of the metal; when this condition has been 
attained, the quantity of oil for internal lubrication may be 
reduced with safety. 

On the Port Augusta, of 2000 indicated horse-power, 1.5 
gallons per day of cylinder cil were used at first for internal 
lubricating and swabbing of piston-rods of both main and 
auxiliary engines; on the Port Lincoln and Port Macquarie, 
of 4000 indicated horse-power, about 2 gallons per day, this 
being gradually reduced until now only .5 to .75 gallon is 
required. 

Another important detail with regard to this is that inde- 
pendent means of lubrication must be provided for each engine, 
either in the valve chest or cylinder. ‘Ihat for the high-pressure 
cylinder should be on the engine side of the stop and throttle 
valve, otherwise the surfaces are liable to become coated with an 
oil deposit during a long run, and may cause them to work stiff, 
thereby interfering with their steam tightness when brought 
into use again on working the engines to orders. It is advisable 
to arrange for independent lubrication for the low-pressure 
valve, as, owing to it being generally of the flat ‘‘ D ” type and 
unbalanced, the large surface, even with a low pressure upon it, 
gives rise to considerable friction. 

It has been found in triple-expansion engines, where the 
medium-pressure evlinder is placed adjoining the high-pressure 
cylinder with short exhaust passages, that, after the surfaces 
become saturated with oil, the regular supply to the medium- 
pressure cylinder may be shut off, as it would appear that a 
sufficient quantity of the oil injected into the steam in the high- 
pressure valve chest becomes vaporised, and is carried over the 
medium-pressure valve chest with the exhaust. Neverthe- 
less, in the first instance, a regular supply should be injected 
into the medium-pressure valve chest, and even when this is 
shut off a little extra oil should be injected from time to time, 
according to the evidence of the running and condition of the 
surface when opened up for examination. 

The selection of a suitable lubricant for internal lubrication 
under the temperatures and conditions met with when using 
superheated steam is one requiring consideration. There are 
several oils on the market witb a flash point under the open or 
atmospheric test of from 610 deg. to 630 deg. Fah., but due 
consideration must be given to their composition, whether an 
absolute mineral oil or a compound of a mineral with an animal 
or vegetable oil, which, it is claimed, adds to the lubricating 
qualities without creating troubles from carbonisation or other 
causes ; this, however, is a doubtful point. Upon the question 
of the evaporation point and also the flash point, when the oil 


is under pressure, we know of no reliable data ; possibly these | 


points are higher under pressure than those obtained by the 
tests under atmospheric conditions. 

It is absolutely necessary to have a reliable system of filtration 
for the feed water, so as to ensure the abstraction of the oil and 
safeguard the boilers from the possibility of any traces getting 
through. The difficulties at first met with to obtain this result 
have been overcome by fitting a large gravitation filter. 

The whole secret ot filtration is “‘ time” to allow the feed 
water to come almost to rest and enable the oil to rise to the 


These defects are something less | 


The chief expense incurred | 
with superheat ix on account of extra labour when withdrawing | 
None of the steamers under | 


may be under observation, and that the thick seum accumulating 
on the surface of the settling chambers may be removed by hand 
from time to time. 

The cleaning of the coke and filter cloth chambers can be done 
very quickly if a full set of spare parts are carried, which can 
be kept charged with fresh coke and with clean filter cloths on 

| ready for use. When such spare parts are provided there is 
| no necessity for a by-pass arrangement, as the working of the 
| filter is not interfered with during the process of changing the 
| filtering medium, and the time is so short that no danger from 
| oil passing through with the feed water is experienced. 

he feed water betrays not the slightest sign of oil in emulsion 

when drawn off from the feed pumps; there is no “taste” 
of oil perceptible ; the internal surface of the boilers, even on 
| the water-line, do not show any signs of oil, and this has been 
confirmed in each of the four boilers in both the steamers with 
quadruple-expansion engines having nger certificates, 
upon inspection at the end of six and twelve months’ service, 
as well as at the annual survey on the other steamer, fitted with 
ig, “wy awe engines and two boilers. 

he temperature of the steam during the various stages is 

ascertained by pyrometers fitted to the superheater steam pipe 
of each boiler, to the high-pressure and medium-pressure 1 
steam chests, and by thermometers fitted in the steam chests 
of the medium-pressure 2 and low-pressure engines. The 
general experience with the papesnetor having long connecting 
capillary tubes filled with ether or mereury, by means of which 
| the temperature is recorded on the dial, shows a tendency to 
| give unduly low readings after months of constant use, to the 
extent of about 5 per cent., necessitating their being frequently 
tested, and short connections are therefore recommended, 
although the position of the dials may not then be so conveniently 
arranged for observation. The variations in the readings of 
the pyrometers, due to the fluctuations of the temperature of 
the steam following on the condition of the fires, indicate 
beforehand the rise or fall of the steam pressure, and enable the 
engineer on watch to know in which boiler the furnace tempera- 
tures are falling, through the fires getting low or dirty, and so 
' give the necessary orders to maintain a full steam pressure. 

The fitting of pyrometers and thermometers in this manner 
has given some very interesting information as to how far the 
superheat is carried through the engine ; in other words, whether 
the temperature of the steam due to superheat falls more or less 
quickly than the temperature of the steam consequent upon the 
pressure, so as to indicate at what stage, if any, the steam loses 
all ** superheat ” and returns to the “ saturated ” state. 

The following table, which is approximately reliable, gives 
the average results obtained, althougk the higher temperature 
taken by the pyrometers may, as before mentioned, be lower 
than was actually the case :— 


S.S Port Augusta. 


Triple-expansion engines. 








Steam chest. Gauge Temp. 

pressure due to Temp. Degree of 
in steam steam | recorded. | superheat. 
chests. pressure. | 

| Ib. | Deg. Fah. | Deg. Fah. | Deg. Fah. 

| High pressure a 160. |) «6870 Ct} 550 180 

| First intermediate .. 53 | 300 | 400 100 

| Second intermediate. . — | —_ - _ 

Low pressure ae 10 240 ? «? 








S.S. Port Lincoln and Port Macquarie. 











Quadruple-expansion engines. 
Steam chest. Gauge Temp. 

pressure due to Temp. Degree of 

in steam steam recorde.|. superheat. 

chests. pressure. | 

Ib. Deg. Fah. | Deg. Fah. Deg. Fah. 

High pressure ae 206 389 600 + 211 
First intermediate... 97 335 460 + 125 
Second incermediate .. 38 284 290 + 6 
Low pressure... ..| 9 237 220 - 7 


| 
! 


Tt will be seen that superheat is showing in the steam chests 
of the first three engines and almost in the low-pressure, while 
at times a few degrees of superheat are repo to have been 
actually registered there. The cut-offs are about :—High- 
pressure, 73 per cent.; medium pressure 1, 70 per cent.; medium- 
pressure 2, 70 per cent.; low-pressure, 70 per cent. 

The steamers from which these data were obtained belong 
to Messrs. W. Milburn and Co., of London, and our thanks are 
due to Mr. Milburn for his permission to place the results before 
the Institution. 

The Port Augusta was built and engined by Messrs. Hawthorn. 
Leslie and Co. in 1906; the boilers were fitted with superheaters, 
and the necessary alterations made to the engines, &c., by the 
North-Eastern Marine Engi ing ‘ , Limited, of 
Wallsend-on-Tyne, in May, 1911, when the boilers and engines 
were five years old. 

The Port Lincoln and Port Macquarie were built by Messrs. 
Hawthorn, Leslie and Co. and engined by the North-Eastern 
| Marine Engineering Company, Limited, of Wallsend, in 1912. 

The boilers were designed for working the engines under saturated 
steam requirements, but fitted with superheaters. 

The Port Albany was also built by Messrs. Hawthorn, Leslie 
and Co. and engined by the North-Eastern Marine Engineering 
Company, but the boilers were designed for and fitted with 
superheaters. 




















Pariiculars. Port Augusta. | Port Lincoln. Port Macquarie. Port Albany. 
Length’ oe. .|  880ft. 6in. 425tt. 9in. 425ft. 9in. 425ft. 9in. 
Breadth Birt ede 49ft. lin. 54ft. 54ft. 54ft. 
Depth, moulded als eae Lars 28tt. Zin. 31ft. 104$in. 31ft. 104in. 31it, 10}in. 
Co OO SR ae a eee 4063 | 7,236 7,236 7,236 
Deadweight NR MAT A ERS ee 7226 | 9.254 9,254 ree 
Engines Oe iit RG. ear Re nae ae Triple Quadruple _ Quadruple i iy Quadruple _ a 
Cylinders ee oes ee) ee | 27in., 45in., 74in. | 27}in., 39in., 50in., 814in. | 27}in., 39in., 56in., 81 fin. | 274in., 3¥in., obin., 812in 
Stroke rang? ey aR eek 48in. | 54in. 54in. 54in. 
Indicated horse-power on voyage .. 2100 | 4,100 4,100 4,100 
Roilers, number Sp asians as ‘oO | Four Four Four 
Boilers, type Cylindrical | Cylindrical Cylindrical Cylindrical 

single-ended | single-ended single-ended single-ended 

Total heating surface ce Sapa ars 5720 11,600 11,600 11,360 
Total grate surface .. .. .. .. .. 137 | 240 240 260 
Total superheat surface Pie ee ae 2390 | 4,000 4,000 4,320 
Working pressure .. .. .. -s ..| 180 | 220 220 geal 
Extreme diameter of boiler tube plain. . 2hin, 2jin. 2fin. 3in. 
Extreme diameter of boiler tube stay .. 2 tin. 2fin. 2jin. _oin. 
Interior diameter of superheater tubes. . 13 mm. 13 mm. 13 mm, 15 mm. 
Forced draught .. Re he ee =. ote Howden Howden Howden Howden 


surface and be collected; afterwards the feed water should 
pass through a chamber filled with coke, and finally through a 
section fitted with ‘ cartridge” cylinders, covered with filter 
cloth towelling of substantial body having a rough surface. 
The more compartments of the first or settling stage that are 
provided the longer the coke and filter cloth sections will last 
without requiring to be changed. The filter must be so placed 
that the water will gravitate to the same water level as the weir 
in the hotwell of the air pumps. It is éssential that the covers 
of this filter should be always open when working so that it 


In the case of the Port Augusta no alteration was made to 
the boilers, the grate surface, or any of the saturated steam con- 
nections, the only change or addition being in the case of pipes 
or connections coming in contact with the superheated steam, 
and some modification was made to the smoke-boxes to allow 
of the superheater headers being fitted. The alterations to 

' the engines consisted, in addition to the usual general over- 
haul, of fitting a balanced flat valve in place of the ordinary 
““D” valve for the medium-pressure engine, fitting of suitable 
piston-rod metallic packing, steel neck bushes instead of brass, 
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and additional lagging to cylinders, &c. A gravitation filter 
was installed and afterwards enlarged and improved until its 
efficiency was satisfactory. 

The Port Lincoln and Port Macquarie are duplicate vessels 
in every respect; they have no auxiliary boiler, so that all 
demands for steam are supplied by the main boilers ; these are 
increased above the usual requirements of auxiliaries owing to 


viz., Auckland or Mickley, was burnt as was used on the other 


steamers. In the case of the voyage averages of the Port 
Lincoln and Port Macquarie the consumption works out at 
1.29 Ib. per hour per indicated horse-power in consequence of 
one-third of the coal being from Natal, giving a higher per- 
centage of loss. 


y and Saving of Coal in Tons per Day per 1000 Indicated 


R, 





the vessels being fitted up for emigrants, which 
additional galleys, pantries, refrigerator machine, and electric 
light. ‘The Port Albany is a duplicate of the Port Lincoln, but 
fitted for carrying frozen cargo, and not fitted for emigrants. 
Before dealing with the tabulated results of the performances 
of the steamers under consideration some description of the 
data available and the basis on which the deductions have been 


drawn is essential for the purpose of arriving at their value, not - 


only to engineers, but also to shipowners. 

Mercantile steamers are for the commercial purpose of carrying 
passengers and cargo at remunerative freights, and to do so the 
cost of running involves a heavy expenditure for fuel, either 
coal or oil; the ordinary means of ascertaining such expenditure 
on the fuel account is by calculating the tons of fuel used per 
day. 

The data for this purpose are obtained from the voyage 
abstracts of the engineers’ log book, which latter is also avail- 
able for the verification of the daily averages as set forth in 
the abstract sheet. These data when covering a number of 
consecutive voyages assume a value, and in general practice are 
accepted as a fair basis of comparison, so that, with a known 
consumption of tons of coal per day, the quantity in bunkers 
required for a definite number of steaming days can be ascer- 
tained. The amount of coal required for loading and discharging 
cargo and other purposes is estimated separately according to 
the conditions and circumstances of the voyage 





The tabulated results are therefore not compiled upon data 


such as are available in a laboratory, on the “ test” table, or 


even on a “ trial trip ” with a special staff of engineers to collect | 


the same over a few hours or perhaps days, but they are the 


averages of months and years of every day’s work, which for | 
commercial purposes is the best guide as representing what the | 


shipowner has to pay for. 

The data available with the triple-expansion engines of the 
Port Augusta comprise seven consecutive voyages extending 
over three and a-half years using saturated steam, as well as 


the five following voyages after being fitted with superheat, | 


extending over three’ years, all of which are from London to 
Adelaide vid the Cape of Good Hope, most of them being without 
any call at an intermediate port. The reason that the outward 
voyages have been taken is, not only that they cover the same 
run, but also because the same bunkers for the whole voyage 
were taken either on the Tyne or at Middlesbrough from the 
Auckland—-Durham—or Mickley coal seams. The conditions, 
therefore, are exceptional, if not unique, for the purposes of 
comparison. 


The data dealt with of the quadruple-expansion engines of | 


the s.s. Port Lincoln and Port Macquarie are on exactly the 
same basis as that of the Port Augusta, and cover three voyages 
of each steamer to Melbourne from London calling at the Cape, 
with this difference, that two-thirds of the bunkers for the voyage 
were Mickley coal—unscreened—and one-third Natal coal, 
which latter gives a higher a 
consequent consumption, than the North Country coal. There 
is also a deduction of 2 tons instead of 1 ton a day, on account 
of these steamers carrying more than 600 emigrants, besides a 
erew of 125, or about 740 souls all told, entailing a heavy expendi- 


ture of coal for galley fires, bakers’ ovens, and steam for cooking | 


presses, boilers, pantry sinks, plate heaters, &c. 


| 


of loss—ashes, &c.—and | 


Horse-power. 


Triple-expansion superheated at 1.4 1b. per indicated horse-power 
per hour over triple-expansion saturated at 1.61!b. per indicated horse- 
power per hour ; economy, 12.14 per cent.; saving, 2.14 tons per day 
per 1000 indicated horse-power. 

Quadruple-expansion saturated at 1.34 Ib. per indicated horse-power 
per hour over triple-expansion saturated at 1.6 lb. per indicated horse- 
power per hour ; economy, 16.25 per cent.; saving, 2.79 tons per day 
per 1000 indicated horse-power. 

Quadruple-expansion superheated at 1.15 1b. per indicated horse- 


TONS PER AY. 
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? el a ‘ 2 1a' +4 ss ” 1 


48S PER LHP PER HOUR 


— per hour over triple-expansion saturated at 1.6 1b. per indicated 
se-power per hour ; economy, 28.1 per cent.; saving, 4.82 tons per 
day per 1000 indicated a, 

Quadruple-expansion superheated at 1.15 1b. per indicated horse- 
power per hour over triple-expansion superheated at 1.4 1b. per indicated 
horse-power per hour; economy, 17.85 per cent.; saving, 2.68 tons 
per day per 1000 indicated horse-power. 

Quadruple-expansion superheated at 1.15 lb. per indicated horse- 
power per hour over quadruple-expansion saturated at 1.34 lb. per 
indicated horse-power per hour: economy, 14.2 per cent.: saving, 
2.03 tons per day per 1000 indicated horse-power. 


8.8. Port Lincoln 





8.8. Port Augusta. 











Port Augusta, London to Adelaide, ria the Cape 


Cape Seer 
Days on voyage. . 
ee eee 
Boiler pressure in pounds per square inch 
Speed per hourin knots .. .. .. 
PDranght—mean—leaving London .. 
Displacement leaving London, tons 
Coals used for all purposes .. 


crew’s 
Coals used for main boilers for supplying steam on voy: 
and auxiliaries also steering gear and electric light 


at 2 tons per day 


pump, evaporator, and fan .. 
ok Pe are ie rea re oe 
Coals per indicated horse-power in pounds per hour .. 





Triple-expansion. and quarie. 
Average of consecutive voyages. Quadruple-expansion. 
| With saturated With superheated With superheated 
} steam. steam. steam. 
Ee Eiger 7 5 oa 
Port Lincoln and Pert Macquarie, London to Melbourne, calling at the - 
46d. 10 h. 46 m. 49d. 12h.2m 41d. Lh. 35 m. 
45 d. 17 h. 38 m. 46d. 14h. lm 39 d. 2h. 43 m. 
80 180 220 
10.67 10.46 12.7 
24ft. 9sin 24ft. 5tin. 24ft. 10Zin. 
Steg 10,150 10,000 12,266 
Se ee ee ee 1,744 | 1,560.45 2,335.05 
Less deductions for raising steam, banked fires, winches, galley fires,| 
bogies and condensing fresh water .. .. .. -. «+. «s) 34 15.0 61.88 
age for main engines, 
ae RR GS le SR 1,710 1,545.45 2,273.17 
Less deduction for Port Augusta steering gear and electric light at 1 ton 
per day OM a rR ei ae Pee ee oer 46 49.5 -- 
Less deduction for Port Lincoln and Port Macquarie, including also 
steam cooking process and boilers and provision refrigerator machine ‘“a'% 
Coals used for main engines and auxiliaries—circulating pump, feed 
con Me ee ae aa, lee Cale Lied 1,664 1,495.95 2,191.27 
36.65 32.1 56.0 
aortas 1.6 1.4 1.29 
Quality of coal as indicated by loss reported voyage—ashes, &c. 14 per cent. 13 per cent. 16.4 per cent. 
ia? RG Soe tek be ee Lae ee 2,102 2,005.4 4,027 


Indicated horse-power 


The above results cover all the contingencies which arise on 
a long sea voyage—weather, adverse trade winds, currents, 
also coal troubles arising from its being only “ fair,” 


| indicated horse-po 
or what | 











These results are shown on the diagram annexed up to 10,000 
wer. 
The additional cost of fitting superheat cannot be set down at 





is described as “dirty” or “small”; further, the h 
element is included, a most important factor affecting voyage 
results. Therefore these data have a special value to the ship- 
owner. 

The engineer naturally asks for a higher standard by which 
to gauge the capabilities and possibilities of the use of superheat ; 


Capetown of one of the steamers fitted with quadruple engines 
are given when the coal was described as “‘ good ”’ but “* small,” 
the weather was “ fair to good,’’ and the stokehold crowd well 
up to the average. Then we get :— 


Selected. Average of five 
voyages. 
-. 19d4.10h. 194. 17h. 28m. 


12.92 knots 12.77 knots 


Days on passage 
Coal consumption per day for main 
engines and auxiliaries .. .. 
Coals per indicated horse-power.. 1.043 
Indicated horse-power . . o) 23) 4122 
The part of the voyage from the Cape to Australia is generally 
more detrimental to exhibition results owing to weather 
conditions, as well as to the less satisfactory quality of Natal 


50.33 tons 51 tons 
.15 


any definite figure, as although a large number of installations 
have been fitted, the different conditions that have to be com- 


plied with make a comparison, in order to form a standard of 


| price, very conflicting ; still, for rough estimating it may be 


taken as ranging from 15s. to 20s. per indicated horse-power, 
against which the reduced size and consequent cost of the 


for this reason the results of a selected voyage from London to | boilers must be considered. 


The full benefit of superheat can only be obtained by extend- 
ing its use to all the auxiliaries, and this has been carried out 
on the vessels fitted when new. The steam pipes are of steel 
and gland packings, mostly metallic. The temperature used 


| is about 500 deg. Fah. and is regulated by a mixing valve from 
| the saturated steam pi 


line. This arrangement ensures dry 


| steam to the auxiliaries without any pe i although they are 
o 


not all specially constructed for the use of superheated steam. 
Most of the leading makers of auxiliary engines make the 
necessary alteration for moderate superheat with but little, if 
any, extra charge. The mixing of superheated steam with the 
saturated supply for the winches is also a great advantage, 


| even though very little superheat, if any, gets so far. 


bunker coal taken at the Cape, which consequently increases | 


the daily consumption without any increase of indicated 
horse-power. From the results obtained we get the following 
consumption :— 


Triple-expansion, saturated -- «+ 1.61b. per I.H.P. per hour 
‘Triple-expansion, superheated a o 
Quadruple-expansion, saturated. . 1.34 ,, ne a 
Quadruple-expansion, superheated 1.15 ,, ” ne 


The figures for quadruple engines with saturated steam are 
taken from similar data of two steamers fitted with engines of 


The use of superheat on turbines is another and most interest- 
ing phase of the subject, and one on which a résumé of experience 
would be most valuable whether on the turbine direct or after 
passing through the reciprocating engine. The data on the use 


| of superheated steam during the last three years contained in 
| this paper hag been collected by the writer’s firm in their pro- 


| fessional —— of 


lei 


ng engi s to the owners of the 
steamers. e fact that superheat has been fitted in all their 
subsequent vessels built, after a careful comparison as judged 





| from the owners’ standard of coals paid for, prompted the 


3000 indicated horse-power during seven voyages each to | 
Australia vid the Cape, with the same bunkers as used for the | 


superheated quadruple engines as far as the Cape already dealt | i 64 
- | 12. 


with. 

In the following comparison of the economy obtained the 
consumption for quadruple engines superheated is taken at 
1.15 lb. per hour per indicated horse-power obtained on the 
voyage as far as the Cape, because coal seat the same collieries, 


writer to place this information before the members of the 
Institution as pointing to the facts :— 

(1) The economy of coal claimed is mai 

(2) The economy with triple-expansion engines of 2000 indi- 
cated horse-power after being altered to use superheat has been 
r cent. : 

(3) The economy with quadruple-expansion engines fitted 
with superheat over triple-expansion similarly fitted is about 
17.85 per cent. 

(4) The wear on the machinery is not appreciably increased 


ro a 








where proper lubrication of internal surfaces is maintained, 

(5) The filtration of oil from the feed water has been sucogs, 
fully carried out so as to ensure the satisfactory condition ofthe 
same, 

(6) No danger from oil getting into the boiler need he 
with a filter such as was used, 

(7) The arrangement and fitting of the superheater elements 
and pipe connections present no serious objections. 

(8) The maintenance of the superheater elements in an eff 
cient condition requires only ordinary attention. ; 

(9) In using superheat there is no necessity[to7carry an, 
additional spare gear. P 

(10) There is no necessity to carry any spare superheater 
elements. 

(11) The first cost has been recovered in one year on the 
basis that the vessel is under steam for 200 days, as a result, not 
only of the saving of bunker coal, but also of the acditiong) 
freight carried in lieu of the weight saved thereby. [1 subsp. 
quent years the whole gain is for the profit of the shipowne, 
subject to, say, 5 per cent. of the same for additional overhay| 
and maintenance of the superheater elements, &c., and the 
usual allo for i and depreciation on first cost, 

(12) All that is required to obtain these benefits is to ingti) 
confidence into the engineers in charge, and to see that the 
working instructions are implicitly carried out. 

The number of steamers fitted with superheaters during regen; 
years is an indication of successful working under superhea; 
conditions, The following figures, though far from being , 
complete record, are worthy of note and consideration ; — 
No, of steamers. == Total LHP. 


feared 





Hide superheaters ca. eae 2 
Yarrow superheaters .. ..  .. : 261,000 
Babcock and Wilcox superheaters 29 216,675 
Thornycroft superheaters . . ; —_ 60,000 
Schmidt's superheaters . . 1042 1.522.092 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 
Royat InstrrvuTion oF Great Britarn.—Albemarle-street, 
Piccadilly, W. Professor J. C. Bose, on ‘‘ Plant Autographs and 
their Revelations.” 9 p.m. 





THURSDAY, JUNE 4rx. 

Tue InstrruTion or Mintne Enorneers.—lIn the Rooms of 
the Geological Society, Burlington House, Piccadilly, London, 
W. llam. The twenty-fifth anniversary of the foundation 
of the Institution will be celebrated at a dinner to be held at the 
Hotel Cecil in the evening, 7 p.m. for 7.15 p.m. 


FRIDAY, JUNE 5rn. 

Roya Instirution oF Great Brirarn.—Albemarle-street, 
Piccadilly, W. The discourse will be delivered by Professor 
William H. Bragg, F.R.S. The subject is ‘“ X-Rays and 
Crystalline Structure.” 9 p.m, 


FRIDAY AND SATURDAY, JUNE 5ru anv Gru. 
Tue INsTITUTION OF MUNICIPAL AND County ENGINrrrs,— 
Visit to Dunfermline. For programme see page 606. 
TUESDAY, JUNE 9ru. 


INSTITUTION OF ELECTRICAL ENGINEERS: ScortrisH Loca. 
Section.—Annual summer outing. Leave Central Station, 
Glasgow, for Wemyss Bay at 9.30 a.m., thence per steamer 
vid Kyles of Bute to Arran, arriving Whiting Bay at 1.40 p.m., 
returning at 2 p.m. vid Garroch Head. 


THURSDAY to SATURDAY, JUNE lira ro 13rn. 
Tue InstiruTiIon oF WATER ENGINEERS.—Summer mecting 
at Stockport. For programme see page 578. 
MONDAY to SATURDAY, JUNE 1l5rn to 20rn. 
INCORPORATED Municipal ELecrricat ASSOCIATION. — 
Nineteenth annual Convention at Birmingham. For programme 
see page 566. 
TUESDAY, JUNE l6rn, ro FRIDAY, JUNE 19ru. 
Tae Institution or Gas ENGINgeeRS,—Annual meeting at 
Liverpool. 
WEDNESDAY, JUNE liru. 


Tae Institution or Locomotive EnGinerers, Lonpov. 

-At Caxton Hall, Westminster. ‘‘ The Evolution and Develop. 
ment of the Internal Combustion Railway Locomotive,” by 
Mr, W. P. Durtnall. 7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Messrs. J. 8. WITHERS AND Spooner, chartered patent agents, 
will remove on June Ist next from 323, High Holborn, to 
Staple House, 51 and 52, Chancery-lane, London, W.C. 

Me. J. ALLEN Picxkarp, B.Se., A.R.C.Se., A.L.C., asks us to 
state that he has commenced practice as an analytical and 
metallurgical chemist at 50, Crooms-hill, Greenwich, London, 
S.E. 

Mr. Joun SHERRATT, general superintendent of the White 
Star Line at Genoa, who is about to retire, after thirty-two years 
of active service, has been presented by his employers with 4 
silver salver. 

Proressor JOHN Perry, F.R.S., has recently retired from the 
staff of the Imperial College of Science and Technology, and we 
are informed that a fund is being raised for the purpose of 
giving expression to the appreciation of his services to the 
teaching of mathematics and to engineering tion. An 
appeal for subscriptions has been issued to his former students 
and colleagues at the Imperial College and at Finsbury Technical 
College, but there are doubtless many others who have benefited 
by his published works and who will desire to subscribe to the 
testimonial fund. The testimonial will take the form of a medal 
or prize to be presented annually, as well as a personal pre- 
sentation. Past and present students of the Imperial College 
are asked also to note that another fund is being raised for ® 
testimonial to Professor Jos. Harrison. Subscriptions should be 
sent to the hon. treasurer, Mr. P. T. Wrigley, M.A., toyal 


, 


College of Science, South Kensington, 8.W. 











Contracts.—Ed. Bennis and Co., Limited, have received 4 
series of orders for a total of sixty-eight stokers and furnaces of 
various type, for a coal elevator, and for a coal elevator and 
conveyor. 


Iron AND SreeL InstiTuTE.—In the report of Mr. Greville 
Jones’ remarks in the discussion on Mr. Miiller’s paper on “The 
Development of Dry Cleaning in Blast Furnace Gas Purifica- 
tion,” we quote him as saying: “ After passing through the bags 
the dust in the gas did not exceed .035 grammes.” We are 
requested to say that the figure should be .015, and not .035. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Birmingham Pig Iron Market. 

P14 iron is selling only from hand to mouth and buyers 
are not able to turn their control of the market now to further 
account owing to the low level to which values have already 
fallen. On ’Change to-day—Thursday—in Birmingham some 
moderately good sales of raw material were reported in a few 
quarters, not enough, however, appreciably to relieve the pre- 
yailing dulness, South Staffordshire common forge iron was 
obtainable at 48s. to 49s., while part-mine varied from 50s. to 
51s. Best all-mine Staffordshire forge hot air iron was quoted 
at 85s. to 90s., and foundry at from 87s. to 92s. 6d. per ton. 


Cold blast iron remains at 125s. Northampton forge iron can 
be hought down to 47s, 6d., and from this minimum it ranges 
up to 49s, according to quality. Derbyshire agents ask 51s, 
and upwards, 


Merchant and Common Bar Trade. 

There is still a fairly steady flow of business in the 
direction of the best bar houses. Makers could do with more 
orders, but they are not likely to obtain them by reducing the 
standard, hence the £8 10s, basis may be taken as fixed for the 
time being. Merchants report a good many orders for medium 
class bars. bie are of small dimensions, and the mills are very 
irregularly employed. Prices move between £6 7s. 6d. and 
{£6 10s, at works ; in some cases £6 5s. has been accepted. Nut 
and bolt iron for the Darlaston and Wednesbury trade is selling 
slowly at £6 2s, 6d. to £6 5s. delivered. Quotations for Belgian 
No. 3 quality are as low as £5 7s. to £5 8s, 6d. net. There is a 
discount of 24 per cent. on the local production, 


Are the Belgians Tiring ? 

There is some reason for congratulation in the accumu- 
lating evidence that continental makers are tiring of the reckless 
competition of the past few months. Merchants confessed in 
Birmingham this afternoon to a conviction that imported 
Belgian iron bars will be subject to an almost immediate rise 
of 5s., but English makers seemed rather more prepared to credit 
the forecast than buyers. There is certainly no rush to place 
orders at the present prices in anticipation of any rise. 


Gas-strip Association Meeting. 

Conditions in the gas strip trade this week go to support 
the conviction recorded last week that the Makers’ Association 
has closed its career. A further meeting is being held in Bir- 
mingham as this is written, and the market will be much sur- 
prised if the coup de grace is not there administered. Meantime 
prices have been reduced. Association houses were to-day 
quoting £6 7s, 6d. to £6 10s., but outside firms were selling at 
£6 5s., and in some cases even less. 


Galvanised Iron Exports. 

Makers of galvanised sheets are not able to arrest the 
slump which set in just a few weeks ago, and all descriptions 
are marked down another 2s, 6d. per ton, prices now being quoted 
£10 15s. to £11 for export and £11 5s, (maximum) for the home 
trade, There is a falling off in the consumption both in the home 
and foreign trades. The first set-back to exporters came last 
month, when the quantity exported was 63,612 tons, compared 
with 67,914 tons in April, 1913. The values were £800,463 in 
April, 1914, and £922,894 in April, 1913. Almost all the prin- 
cipal markets shared in the reduced cc ption, Australia 
alone registering a considerable advance, It is hoped the present 
decline in a most important Birmingham trade, which has for 
some time now been extending, is only temporary. 





Steel. 

There is no material change in regard to steel. The 
slender margin of work in hand in the manufactured material 
department causes anxiety, but the principal works are running 
pretty regularly. The tendency as regards half-products is 
towards easier prices. Business has been done in billets and 
sheet bars as low as £4 10s. The more usual quotations are 
£4 12s, 6d. to £4 15s., with 2s. 6d. extra for Siemens. Consider- 
able consignments of continental material are coming in at 
£4 5s, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


Still Little Life in Pig Iron. 

THERE was a fair, though not large, attendance on 
the Iron Exchange on Tuesday, but business was absolutely 
devoid of any interesting features. The Whitsuntide holidays 
already appear to be exercising an adverse influence upon busi- 
ness, and whilst trading in pig iron continues on the recent poor 
level, there is little or no quotable change to note in prices. The 
decrease in stocks of pig iron is, however, causing some concern, 
and it is expected that this will shortly have some effect on the 
market here, Finished iron and steel inactive, and copper 
quiet and unchanged. Sheet lead and- English tin ingots also 
unchanged, 


Quotations. 
Pig iron: Lincolnshire No. 3 foundry, 56s. 6d.; Staf- 
fordshire, 56s, 6d.; Derbyshire, 57s. to 57s. 6d.; Northampton- 
shire, 57s, 6d.; Middlesbrough, open brands, 60s, to 60s. 8d. 
Scotch (nominal); Gartsherrie, 68s. to 68s. 6d.; Glengarnock, 
6d.; Eglinton, 64s.; Summerlee, 66s., delivered Man- 
chester. West Coast hematite, 64s. 6d. to 65s.; East Coast 
ditto, 62s., both f.o.t. Delivered Heysham: Gartsherrie, 66s. 
to tts, 6d.; Glengarnock, 63s. 6d.; Eglinton, 62s.; Summerlee. 
64s. Delivered Preston: Gartsherrie, 67s. to 67s. 6d.; Glen- 
garnock, 64s, 6d.; Eglinton, 63s.; Summerlee, 65s. Finished 
iron: Bars, £7 5s.; hoops, £7 12s. 6d. to £7 15s.; sheets, £8 7s. 6d. 
Steel: Bars, £6 7s. 6d. to £6 12s. 6d.; Lancashire hoops, £7 7s. 6d.; 
Staffordshire ditto, £7 17s. 6d. to £8; sheets, £9 to £9 5s.; 
boiler plates, £7 5s.: plates for tank, girder, and bridge work, 
{i 128, 6d. to £6 15s.; English billets, £4 15s. to £4 17s. 6d.; 
foreign ditto, £4 5s. to £4 7s. 6d.; cold-drawn steel, £9 10s. to 
£9 15s. Copper: Sheets. strips, &c., £78 per ton; small lots, 
10d. per pound ; rods, £77 per ton ; small lots, 10d. per pound ; 
tough ingots, £68 15s.; best selected, £68 15s. to £69 5s. per ton ; 
copper tubes, 9}d.; solid drawn brass tubes, 7§d.; brazed brass 
tubes, 9}d.; condenser tubes, 8§d.; condenser plates, 74d.; 
rolled brass, 7$d.; brass turning rods, 6}d.; brass wire, 7}d.; 
yellow metal, 74d. to 74d. per pound. Sheet lead, £22 10s 
per ton. English tin ingts, £155 per ton. *, 


The Lancashire Coal Trade. 

There was again a moderate attendance on the Man- 
chester Coal Exchange, and, taken all round, the tone ruled very 
slow. In house coal, although business continued of a limited 
character, some buyers operated to cover their requirements 
over Whit-week. Slack and engine fuel were offered in rather 
smaller quantity, but prices still favoured buyers. Shipping 
and bunkering coal were quiet. Quotations :—Best Lancashire 
house coal, 17s, 8d. to 18s. 10d.; good medium, 16s. 2d. to 17s.; 
domestic fuel, 13s, 5d. to 14s, 5d.; screened steam-coal, IIs, 6d. 
to 138,; slacks, 9s, to 10s. 9d. per ton at the pit. 





Manchester Steam Users’ Association. 
The fifty-ninth annual report of the Committee of 
v4 t of this A iation was pr ted at a ting of the 
members held at Manchester on Tuesday last. From this it 
appegrs that the number of boilers under inspection and the 
revenue for the year constituted a record in the Association’s 
history. The of bers is 2138, and the number of 
boilers under inspection 10,079. As many as 9942 ‘‘ internal,”’ 
“ flue,” and entire examinations of boilers were made, the 
highest ever attained. What is more important is the 
fact that no boiler in the Association’s care burst during the 
year, and the Association is still able to claim that at the end of 
fifty-nine years no life has been lost from the explosion of any 
boiler which it has inspected and guaranteed as safe. In some 
of the boilers examined for enrolment defects were met with 
which, if not detected, would probably have led to serious 
consequences, showing the importance of competent independent 
inspection. Mr. Stromeyer, the Association’s engineer, has 
recently designed a new electrically driven machine on which 
fatigue tests can be carried out on metals, both as regards 
torsion, bending, and push and pull stresses. Although the 
machine is not entirely new in principle, I understand, the 
design embraces features with which most engineers are un- 
familiar. One of these is a calorimetric method of indicating 
the fatigue limit. 


Labour Dispute at Keighley. 

An interesting case in connection with the strike 
in the engineering trade which has been on for some 
weeks at Keighley came before the Keighley magistrates on 
Tuesday last. A number of apprentices employed by a well- 
known firm of tool makers were summoned for breaking the 
terms of their apprenticeship indentures, and claims of £1 
were made against the parents. From the statements of the 
prosecuting counsel it appears that the apprentices were re- 
— for organised disorder, which caused the masters to 
close down the works for some days. The works were re- 
opened again, but the apprentices again went out on strike 
without the consent of their employers, and the sureties were 
notified that unless the boys resumed legal proceedings would 
be taken. ‘The chairman said that the employers were under 
an obligation to pay the apprentices their wages during the 
whole of their apprenticeship. It was true that the masters 
had failed to pay the wages during the strike, but the apprentices 
had their remedy. They were bound to attend their work, 
and the Bench was compelled to make an order requiring them 
to do so. They also made an order for the payment of £1 
damages against the surety. Counsel for the defence asked that 
a case should be stated so that he might appeal, and this was 
granted, a 


Cotton Trade Prospects. 

Speaking at a meeting of the shareholders of the Fine 
Cotton Spinners’ and Doublers’ Association held in Manchester 
on Tuesday last, Lord Rotherham said that if the reckless 
building of cotton spinning mills such as was experienced seven 
or eight years ago could be avoided, he thought there was a 
very reasonable chance that the spinning branch of the industry 
should do reasonably well in the future, as the spinning and 
weaving branches of the industry seemed now pretty well 
balanced. Makers of textile machinery, especially that kind 
used in the spinning trade, will, however, be glad to hear that 
there are projects in existence for new mills. 


Manchester Tramways. 

The annual report of the Tramways Committee of the 
Manchester Corporation states that in the year just ended 
205,608,000 passengers were carried—an increase of 17 millions 
over the previous year. The average number of journeys per 
head of population per annum has risen from 201 to 218. The 
aggregate length of single track open for traffic is 194 miles 
969 yards. The total revenue was £925,309, and the total 
expenses £585,223. The financial results per car-mile showed 
the revenue to be 11, 410d., and the working expenses 7. 216d. 











Barrow-tn-Furness, Thursday. 
Hematites. 

There is no change to note in the general condition of 
the hematite pig iron trade of this district. There is a heavy 
output of iron in all parts of North Lancashire and Cumberland, 
and this iron is going into prompt use. In the meantime makers 
are experiencing a fairly good demand for iron and orders are 
coming to hand. Prices are well maintained, with parcels of- 
mixed numbers of Bessemer iron quoted at 66s. to 67s. per ton 
net f.o.b. For special brands of metal there is a steady request 
on home account, with 72s. to 74s. per ton net as the current 
rate. Nothing is being done in warrant iron, and the nominal 
quotation is 61s. per ton net cash. During next week the output 
of iron will be eased down somewhat owing to the holidays. 


Iron Ore. 

The iron ore trade, on the whole, is well employed. 
There are not quite as many men working as was the case a few 
weeks ago, and some ore has been banked of late ; but still a 
good business is being done and a huge tonnage of metal is 
being raised. For the highest grades of ore the demand is par- 
ticularly brisk on local as well as general home account. Prices 
are maintained, with good average sorts at 13s. 6d. to 15s. 6d., 
and the best ores are up to 20s. 6d. per ton net at mines. Spanish 
ores are in steady request at 16s. to 17s. per ton delivered to 
West Coast works. 


Steel. 

In the steel trade there is plenty of activity in most 
of the departments. The rail mills at Barrow are maintaining 
a good output of rails for home, colonial, and Indian buyers, 
and there is plenty of work in the plate mill. At the wire works 
there is also activity. In the Workington district the Moss Bay 
works are well employed and there is a busy state of affairs at 
the Derwent works on axles, &c. New business is plainly 
plentiful. For rails the inquiry is steady, with heavy sections 
at £5 17s. 6d. to £6 2s. 6d. per ton. Not much is being done in 
light sections, which are at £6 7s. 6d. per ton. At Barrow an 
order is in hand for heavy tram rails for Manchester and the 
current price is £6 7s. 6d. per ton, The demand for steel ship- 
building:material is well maintained on local as well as general 
home account, and ship plates are at £6 10s. to £6 15s. per ton, 


and boiler plates are at £7 10s. to £7 15s. per ton. The hoop 
trade is steady, with the rate still at £8 5s. per ton. 
Shipbuilding and Engineering. 
These trades present no new features. There is marked 


activity in every department, and this is likely to continue for 
some time. Next week only one day’s holiday is being observed. 


Fuel. 

The demand for coal is steady at 15s. 6d. to 17s. 6d. 
xr ton for good steam sorts, East Coast coke is at 19s. to 22s.; 
Jelsh coke at 20s.; and Lancashire qualities at 18s. per ton 

delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 


THE same feeling of uncertainty as to the immediate 
futnre of the iron and steel trades in this district appears to 





prevail, the past week having made little change in the situation. 

‘There is no use concealing the fact,” said one manufacturer 
to me a day or so ago, “ trade is declining,”’ but almost at the 
next turn you find a big steel works, largely employed in tram- 
way material, very busy indeed. Firms whose activities are 
chiefly in the direction of industrial specialised work, and are 
not, therefore, so free to execute orders for anything and every- 
thing, are the people who are suffering most just now. There 
are many instances of real slackness and thin order books, but 
in well-informed circles a quite hopeful view is taken, there still 
being distinct possibilities of better things when home and 
foreign polities become more settled, which they must do sooner 
or later. Part of the lull at the moment is, of course, to be 
accounted for by the fact that the works here are on the eve of 
closing down for the Whitsuntide holiday, beside which the stock- 
taking period has arrived for very many firms, and for both 
reasons they are quite indisposed to increase stocks of raw 
material, One direction in which Sheffield is benefiting, and 
will do so for some time to come, is in departments connected 
with shipbuilding. There has been quite a revival of new orders, 
both for mercantile and Government work, and many of the 
requirements are met by Sheffield, from nuts and bolts to turbine 
drums and from gun turrets to wire for torpedo nets. ire 
rope making appears to be in a fairly healthy condition, there 
being heavy demands for new colliery "san ppt particularly. 
It will, however, be another week or so before it can be definitely 
seen whether the present lull is passing or permanent, and in the 
meantime, as a manufacturer put it to me, this marking-time 
which the majority is experiencing is having a good effect in 
making firms look round and see where economies may be 
effected, for during the boom period too little attention was paid 
to unnecessary leakages. 


Round the Works. 

New business which has come under my notice since 
last week includes large tonnages of steel for Yokohama, Calcutta, 
and Port Swettenham. The Madras and Southern Mahratta 
Railway has placed orders here with three firms for quantities 
of bolts, drills, and springs. Admiralty contracts have been 
received for rudder frames for destroyers being built at 
various yards, and for gun-metal valves and cocks for Devon- 
port, Portsmouth, and Chatham. The New South Waies 
Government has ordered a large number of steel crossings,. 
and for the Government of South Africa two firms are to make 
200 bundles of railway links and a big lot of wheels and axles. 
For the New South Wales Government Hadfields, Limited, have, 
an order for about fifty heavy railway ramps, and the Agent- 
General for New Zealand has placed orders here for crank pins 
and spring steel. Edgar Allen and Co, have contracted to 
supply points and crossings for the Prahran and Malvern 
Tramways Trust, and for the Leeds Corporation John Brown 
and Co. are to make tires and Hadfields, Limited, tramway 
points. The London and South-Western Railway has given 
an order to a Sheffield firm for 1000 springs and locomotive tires. 


Pig Iron, &c. 

Buyers of all kinds of raw material are holding severely 
off the market, except for small lots as required. A good many 
furnaces are either out or damped down, makers contending that 
it will pay them better thus to restrict output than to give way 
to e sd ds for a lower level of prices, which they 
urge cannot be thought of until a quite appreciable fal! oceurs 
in coal prices. Generally speaking, therefore, values are firm 
in this district, for, though a slight reduction in the official 
prices of Lincolnshire No. 3 foundry is din M ter, 
there is practically none of that class of iron used in Sheffield, 
the only business done here in Lincolnshire pig being a fair 
amount of forge and chiefly basic—that is, under normal 
conditions. Prices remain about as follows:—West Coast 
hematite, ordinary qualities, 73s. net; East Coast mixed 
numbers, 68s. net, Sheffield; Lincolnshire forge, 53s. 8d.; 
foundry, 54s. 8d. to 55s. 2d.; basic, 55s. 8d.; Derbyshire forge, 
50s.; foundry, 54s. 6d. to 55s., delivered Sheffield. A consider- 
able amount of cheaper pig iron is coming in to the district from 
places like Nottingham, the difference in price—about 2s. or 3s.— 
having rather a telling effect. Crown bars are doing very little 
better yet at the basis price of £7 5s., and hoops are quoted 
£7 12s. 6d. The general quotation for Siemens acid billets is 
£6 15s. to £7, with Bessemers about 5s. less. Hard basic is 
offered at £5 10s. and soft 15s. less, but both grades could prob- 
ably be bought at a lower rate in face of the severe competition 
from the Continent. The market for all kinds of steel and iron 
scrap is very poor, especially as pared with two or three 
months ago, when some good business was done in steel sorts. 


Fuel. 

There is no material change in the position of the steam 
coal market since a week ago, though, if anything, the tendency 
is weaker. The tonnage going for shipment is still small com- 
pared with a year ago, and, whilst a substantial increase in this 
ager is anticipated after the holidays, it is doubtful if 
values will be affected to any appreciable extent. Forward 
business is practically at a standstill, buyers persistently holding 
off the market, and even though collieries are far more inclined 
to meet buyers on the question of prices than they were a short 
time ago, the amount of forward business arranged is much less 
than usual. The d d for ind 1 ption is steadily 
declining, the greatest activity being in the heavy armament 
departments. Many works will set down for about a week 
over the holidays for stock-taking and repairs to machinery, 
and collieries will stand for three or four days. In the smaller 
fuels the position is decidedly easier. Many collieries have con- 
siderable stocks on hand, special lots being offered at lower 
figures. Current quotations are, per ton at pits, as follows :-— 
Best South Yorkshire hards, lls. to 11s. 3d.; best Derbyshire, 
10s. 6d. to 11s.; second quality, 9s. 6d. to 10s.; steam cobbles, 
9s. 6d. to 10s. Coke is as weak as ever, the demand being a long 
way behind the supply and as low as 9s. 6d. is stated to have 
been accepted, though the ordinary price is Is. or Is. 6d. higher. 




















NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Iron Trade. 

THE outstanding feature of the Cleveland iron trade 
is the continued scarcity of free iron. Makers have practically 
no stocks, while the depletion of the public store at a high rate 
continues. Consumers, however, are acting with much caution 
in their dealings, as there is a feeling of uncertainty with regard 
to the future. In the circumstances, notwithstanding the 
general dulness of trade, prices are steadily held, and there is 
no disposition on the part of makers to give way. The iron 
made is going steadily into consumption, and makers have no 
occasion to press sales on the market. They would be glad to 
see their order books for the second half of the year in a healthier 
condition, but with prices at their present level there is no 
inducement to trade, and they are reluctant to commit them- 
selves far ahead. The position, however, is not altogether 
unsatisfactory. There are sufficient orders in hand, and they 
are content to go on and await the revival which must come 
with the autumn buying. It is a significant indication of the , 
trend of events that the public store now contains no other 
brand of iron than No. 3 Cleveland, and that is rapidly diminish- 
ing. * For a long time there has appeared an item of 43 tons of 
‘* other iron deliverable as standard ’’— in reality, No. 4 foundry 
—but that has now been withdrawn. The general market 
quotation for No. 3 G.M.B. Cleveland pig iron is 51s. 6d., but 
consumers are not prepared to pay more than 51s. 44d. No. 1 
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is 53s. 10}d. to 54s.; No. 4 foundry, 51s. 3d.; No. 4 forge, 
50s. 9d.; and mottled and white iron each 50s. 3d.—all for either 
early or forward delivery. 


Hematite Pig Iron. 

The hematite pig iron trade is feeling the effects of the 
slackness in finished iron and steel. Business on the market 
has been of a very meagre description during the week. Con- 
sumers are only pesos against immediate requirements, 
and the amount of new business is small. Of late the consump- 
tion of hematite by steel makers has not been so heavy, and 
unless trade improves the production will be curtailed. The 
general market quotation for mixed numbers of East Coast 
hematite is 61s. for either early or forward delivery. 


Iron-making Materials. 

The foreign ore trade is affected on the one hand by the 
slackness in hematite, and, on the other, by the heavier Bilbao 
freights. Indications, however, are not wanting of the approach 
of some movement. Ore is not now coming forward as it did 
and consumers, though still well placed, are beginning to 
consider the necessity of renewing contracts. The price— 
17s. 6d. for best Bilbao Rubio—is held to be too high, but 
substantial business would, no doubt, induce reasonable con- 
cessions. Some cargoes of silicious ore have been sold, though 
the price was not announced. Coke is scarce, and there has been 
some pressure for deliveries in view of the holidays. Prices are 
very stiff, and good medium furnace kinds of Durham make are 
not obtainable below 17s. 3d.. delivered at the works. 


Manufactured Iron and Steel. 

There is very little fresh to report concerning the 
manufactured iron and steel trades. While specifications are 
still coming in locally fairly well, new business is exceedingly 
quiet. Meanwhile steel makers are well employed, and con- 
fidently anticipate a steady trade and a better demand in the 
near future. A revival of inquiries and orders usually manifests 
itself early in June in order to cover requirements over the second 
half of the year, and the lower prices now in force should stimu- 
late the volume of new work. The finished iron trade has not 
heen so unequal for the past three years. Cases of activity and 
depression are to be found side by side. The following are the 
principal market quotations :—Common iron bars, £7; best 


bars, £7 7s. 6d.; best best bars, £7 1§s.; packing iron, 
£6 5s.; iron ship angles, £7; iron engineering angles, 
£7; iron ship plates, £6 15s.; iron girder plates, £7 5s.; 


iron ship and girder rivets, £7 5s.; steel bars, basic, £6 5s.; 
steel bars, Siemens, £6 1l5s.: steel ship plates, £6 7s. 6d. to 
£6 10s.; steel boiler plates, £7 10s.; steel ship angles, £6 2s. 6d. 
to £6 7s. 6d.; steel engineering angles, £6 17s. 6d. to £7; steel 
sheets, singles, £8 5s.; steel sheets, doubles, £8 10s.; steel joists, 
£6 12s. 6d.; steel hoops, £6 10s.; steel strip, £6 5s.—all less the 
usual 2} per cent. f.o.t. Heavy steel rails, £6; steel railway 
sleepers, £7 5s.; light iron rails, £7—all net at works. Cast iron 
chairs, £4 5s.; cast iron pipes, Ijin. to 2in., £6 7s. 6d.; 3in. to 
4in., £6; 5in. to 8in., £5 15s.; 10in. to 16in., £5 17s. 6d.; 18in. 
to 24in., £5 17s. 6d.; cast iron columns, plain, £7 7s. 6d.; floor 
plates, £3 10s. to £3 12s. 6d.—f.o.r. at makers’ works. Demand 
in the galvanised sheet trade remains sluggish. The general 
quotation for sheets of 24 gauge is £11 5s. per ton, less the usual 
4 per cent., but consumers are holding out for a lower rate. 


Shipbuilding and Engineering. 

Whatever the prospects elsewhere may be, there is 
no possibility of a serious slump in the shipbuilding industry 
on the North-East Coast for a long time to come. To work off 
existing contracts and orders will take at least eighteen months, 
and as additional tonnage is being arranged for from time to 
time, the trade position is very healthy. The Tyne has done 
exceedingly well in the competition for work under the British 
-naval programme for the current year. In 1913, it will be 
remembered, the Tyne secured the greater share of the Admiralty 
contracts, and on the present occasion, when two battleships 
were given out, one has come to the Palmer Company at Jarrow. 
The firm has a very busy period ahead of it in naval work, and 
very soon there will be the uncommon spectacle at Jarrow 
shipyard of two Dreadnoughts being built at one time. A 
similar thing has not happened since the year 1893, when the 
batvleships Resolution and Revenge were built, and it is a curious 
fact that on the next occasion, when the firm is entrusted with 
the building of two battleships at the same time, one of the 
vessels should be named Resolution. The estimated cost of the 
Resolution, which is now in frames, and which will take another 
eighteen months to complete, is about £2,225,000. The new 
ship to be laid down—the Repulse—will be of a similar class. 
She will have a displacement of 25,500 tons, and a speed of 
214 knots, and her armament will consist of eight 15in. guns 
and very likely sixteen 6in. guns. Orders for three cargo 
steamers have been placed this week with Northern builders. 
There is also a large amount of work in progress in the general 
engineering branches. 


Coal and Coke. 

The position of the coal trade continues to be very 
satisfactory, and prices as a rule are well maintained. Collieries 
are reported to have their order books well filled, so there is 
not much likelihood of any immediate reduction in prices. 
For June shipment there is a good demand for all descriptions, 
and sellers hold strongly. Durham gas coals are very firm, and 
are likely to maintain their position for some time. Best 
qualities of Durham gas coal are quoted at 13s. 3d. to 13s. 6d., 
and seconds about 12s. 6d. The bunker coal trade is fairly 
active, and best qualities command 12s. 9d. to 13s., and ordinaries 
lls. 6d. to 12s. Best steams are firm at 14s. 3d. to 14s. 6d. 
There is a continuance of steady demand for coke, and prices 
are firm at 13s. 6d. to 13s. 9d. for gas coke, 19s. to 20s. for foundry 
and 17s, 6d. for furnace coke. i 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


The Warrant Market. 

Ow1ne to the holiday in Glasgow the market was only 
open for four days and the total turnover only amounted to 
5000 tons. At the outset prices were firmer, but dropped 
latterly to 51s. and closed at 51s. 2d. per ton cash buyers, show- 
ing a loss of 4d. per ton on the week. There have been further 
withdrawals from stores to the extent of 2904 tons, and the total 
quantity in store is now 89,030 tons, compared with 237,097 
tons in the corresponding week of last year. 


Pig Iron. 

Nothing of special interest has occurred in the Scotch 
pig iron trade since last week. Inquiries for ordinary qualities 
for export are a trifle better, but the demand for home consump- 
tion is weak and makers are not increasing their engagements 
to any great extent. It is reported that business has been done 
in Scotch hematite at 82s. 6d. per ton. 


Quotations. 

Prices of Scotch makers’ iron are unchanged, and are 
as follows :—Monkland is quoted f.a.s. at Glasgow, No. 1, 62s.; 
No. 3, 60s. 6d.; Govan, No. 1, 61s.; No. 3, 60s.; Carnbroe, 
No. 1, 66s. 6d.; No. 3, 62s. 6d.; Clyde, No. 1, 68s.; No. 3, 63s.; 
Gartsherrie, Summerlee, Calder, and Langloan, Nos, 1, 688: 6d.4 


+ Bulgarian Railways for 10,000 tons of locomotive coals. 





Nos. 3, 63s. 6d.; Glengarnock, at Ardrossan, No. 1, 71s.; No. 3, 
66s.; Eglinton, at Ardrossan or Troon, No. 1, 62.; No. 3, 61s.; 
Dalmellington, at Ayr, No. 1, 63s.; No. 3, 61s.; Shotts, at 
Leith, No. 1, 68s. 6d.; No. 3, 63s. 6d.; Carron, at Grangemouth, 
No. 1, 69s.; No. 3, 64s. per ton. 


Scotch Steel Trade. 

There is no change in the position of the Scotch steel 
trade, and although makers in some cases have quoted prices 
reduced from 2s. 6d. to 5s, per ton, this has had no apparent 
effect on the volume of busi Specifications for plates con- 
tinue scarce and mills are poorly employed. The export inquiry 
is also quiet and conditions generally leave little room for 
encouragement. A conference was held in Glasgow during the 
week between representatives of the steel makers and their 
employés for the purpose of discussing an ps sapere by the 
workers for an increase of 25 per cent. in their wages. The 
men offered to submit the matter to arbitration, but the 
employers could not accept this offer until they had consulted 
their association—the North of England Steel Ingot Association. 
The men agreed to an adjournment on condition that the 
employers intimated their decision in three weeks’ time. 





Finished Iron. 

The outlook in the finished iron trades is, if anything, 
less encouraging than ever. Black sheet makers are just 
managing to keep their plants occupied with orders booked from 
day to day, and while outputs are still fairly satisfactory, makers 
cannot see any distance ahead, although some of them are willing 
to contract forward at current prices. The malleable iron trade 
continues in a very depressed condition, and there are as yet no 
signs of relief ; in faci, on the contrary, it appears to be deepen- 
ing. Most of the works are experiencing great difficulty in 
running seven shifts per week, which is the maximum allowed 
by the association. Foreign material is still being imported in 
large quantities, and until home makers are in a position to 


compete successfully against foreign prices there is little pro- | 


spect of an improvement. 


Coal Trade. 

While the position of the trade in the West of Scotland 
cannot be called satisfactory, collieries in the Lothians and 
Fifeshire are actively employed. In the western district the 
chief feature is the demand for splint. Ell coals are disappoint- 
ing, and in most cases buying is postponed until the last moment 
in this class. Other grades are weak and prices show a declining 
tendency. In the East there is a good shipping demand and a 
good supply of tonnage at the Fifeshire ports. Navigation 
coals are in good demand and first-class steams are full up at 
the moment, while third-class qualities are also busy. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

OPERATIONS on current account have been on rather 
narrow lines during the past week. The approach of the Whit- 
suntide holidays has to some extent made itself felt in that a 
rather quieter tone has become manifest. The tonnage question 
has adversely affected some collieries, compelling them to accept 
lower figures for spot shipment in order to provide empties and 
keep pits working, but for forward shipment a stronger tone is 
displayed. Owing to the fact that outputs will be considerably 
curtailed next week, the official holidays of the miners embracing 
Monday, Tuesday, and Wednesday, buyers have shown more 
eagerness to fix up their requirements for June, and, as a matter 
of fact, several of the leading collieries report very full order 
books and are asking Is. and even more in advance of the 
eurrent top price for next month’s loading. Such prices, how- 
ever, are not being paid to any appreciable extent ; still sellers 
are in such a position in many instances as to enable them to 
hold out for their own price. The outlook for the whole of the 
summer looks fairly promising, inasmuch as with increased 
leave-taking on the part of the men, resulting in restricted pro- 
duction, and contract business continuing to come in, the 
probabilities are that a good market will be maintained. About 
30,000 tons of leading Admiralties on account of the Turkish 
navy have been bought, and a similar quantity for the Greeks, 
while the Paris-Orleans Railway is in the market for a supple- 
mentary quantity of about 10,000 tons of large steams = the 

ouse 
coals and other bituminous sorts, patent fuel, and cokes have 
shown little change. 


Approximate Quotations. 

Steam coal: Best Admiralty, large, 19s. 6d. to 20s.; 
best seconds, 18s. 6d. to 19s.; seconds, 17s. 9d. to 18s. 3d.; 
ordinaries, 17s. to 17s. 6d.; best drys, 18s. 3d. to 18s. 6d.; 
ordinary drys, 16s. to 16s. 9d.; best bunker smalls, 11s, to 11s.6d.; 
best ordinaries, 10s. 3d. to 10s. 6d.; cargo smalls, 7s. 9d. to 8s. 6d.; 
inferiors, 7s. to 7s. 9d.; washed smalls, 12s. to 12s. 6d.; best 
Monmouthshire black vein, large, 17s. to 17s. 6d.; ordinary 
Western Valleys, 16s. 6d. to 17s.; best Eastern Valleys, 15s. 6d. 
to 16s.; seconds, Eastern Valleys, 15s. to 15s. 3d. Bituminous 
coal: Best households, 19s. to 20s.; good households, 17s. to 
19s.; No. 3 Rhondda, large, 17s. 6d. to 18s.; smalls, 12s. to 
12s. 6d.; No. 2 Rhondda, large, 13s. to 13s. 6d.; through, 
lls. 6d. to 12s. 6d.; smalls, 9s. to 9s. 6d.; best washed nuts, 
16s. to 16s. 6d.; seconds, 14s. 6d. to 15s. 3d.: best washed peas, 
14s. 6d. to 15s.; seconds, 13s. 6d. to 13s. 9d. Patent fuel, 
19s. to 21s. 6d. Coke: Special foundry, 28s. to 29s.; good 
foundry, 22s. to 25s.; furnace, 17s. to 19s. Pitwood, ex ship, 
21s. 3d. to 21s. 9d. 


Newport (Mon.). 

Extremely little variation in the value of Monmouth- 
shire coals has been shown during the past week. Irregularity 
for shipment before the holidays has been fairly. pronounced 
owing to the fact that tonnage supplies have been below the 
normal ity. For loading after the holidays a very steady 
tone is shown, but generally speaking the market has been rather 
featureless. Approximate values :—Steam coal: Best Newport 
black vein, large, 17s. to 17s. 6d.; Western Valleys, 16s. 6d. to 
17s.; Eastern Valleys, 16s. to 16s. 6d.; other sorts, 15s. 3d. to 
15s. 6d.; best smalls, 8s. 3d. to 8s, 6d.;- seconds, 7s. 9d. to 8s. 
Bituminous coal: Best house, 18s. to 19s.; seconds, 17s. to 
18s. Patent-fuel, 19s. 6d. to 20s, 6d. Pitwood, ex ship, 21s. 3d. 
to 21s. 9d. 





Swansea. 

A rather steadier tone has been displayed recently in 
anthracite coals. Chartering has improved, but still the market 
lacks real strength, and the inquiry taken all round is somewhat 
slow. The market is on the easy side for early delivery. A very 
moderate demand has been shown for machine-made descrip- 
tions, but rubbly culm continues to be very firmly quoted, duff 
being steady. No particular change has been displayed in the 
steam coal section, large being quiet. Approximate prices :— 
Anthracite: Best malting, large, 21s. 6d. to 23s, net ; second 
malting, large, 17s. 9d. to 19s. net ; big vein, large, 16s. to 17s., 
less 24 per cent.; red vein, large, 12s. 9d. to 13s. 6d., less 24 
per cent.; machine-made cobbles, 21s. to 22s. net; French 
nuts, 21s. 9d. to 23s. 9d. net ; German nuts, 21s. 9d. to 23s. 6d. 
net: beans, 15s. 9d. to 17s. 3d. net ; machine-made large peas, 
10s. 9d. to 12s. net ; rubbly culm, 6s. 3d. to 6s. 9d., less 24 per 
cent.; duff, 4s. 6d..to 4s. 9d. net. Steam coal: Best iarge, 
18s; 6d; to 20s; 3d., less 24 per cent.; seconds, 14s; 6d; to 15s, 6d.; 


less 24 per cent.; bunkers, 11s, to 12s., less 24 per cent.; smalls 
8s. 3d. to 9s., less 24 percent. Bituminous coal: No. 3 Rhondda 
large, 17s. to 18s., less 24 per cent.; through and through 
14s. 3d. to 15s., less 2} per cent.; smalls, 11s. to Ils. 9d., less 


2} percent. Patent fuel, 17s. to 17s, 6d., less 24 per cent. 
Iron and Steel Trades. 

Pig iron: Standard iron, 503. 9d. cash, 50s. 104 
month ; hematite mixed numbers, 61s, cash, 61s. Id. month . 
Middlesbrough, 5ts. 1d. cash, 51s, 2d. month ; Seotch, 57s, Va. 
cash, 57s. 24d. month; Welsh hematite, 65s. dd.; East Coast 


hematite, 64s, c.i.f.; West Coast hematite, 668. to 67s. 0), 
Steel bars: Siemens, £4 Ils. 3d. per ton; Bessemer, £4 10s, per 
ton. Steel rails, heavy sections, £6 15s. Iron ere: Rubio 
17s. 3d. to 17s. Gd. ; 


Tin-plate and Other Quotations. 

I.C., 20 x 14 x 112 sheets, 12a, Gd. to 12s. 744. 
I.C., 28 x 20 x 56 sheets, 12s. 9d. to 12s. 104$d.; L.C., 28 » 29 
x 112 sheets, 25s. 3d.; LC, ternes, 28 x 20 x 112 sheets, 22s. 34, 
to 22s. 6d. Finished black plates, £9 10s. per ton. Galvanised 
sheets, 24 g., £10 15s. to £11 per ton. Block tin, £149 15., 
per ton cash, £151 15s. per ton three months. Copper, £63 3s, 9d. 
per ton cash, £63 16s. 3d. per ton three months. Lead: English, 
£19 per ton; Spanish, £18 15s. per ton. Spelter, €21 7s. Ga, 
per ton. Silver, 25}3d. per oz. ° 





CATALOGUES. 





Ozonarr Limirep, 96, Victoria-street, S.W.—This firm has 
sent us a catalogue dealing with Ozonair apparatus for general 
purposes, 

A New pamphlet forwarded by the Power Plant Company, 
Limited, E West Drayton, Middlesex, deals with electric hand 
milling, tapping, and reaming machines. 

THe Dupsrince Ironworks, Limited, Stroud, Gloucester. 
shire.—-A well got up catalogue dealing with variable admission 
gas engines and gas producing plants has reached us. 

Bascock anp Witcox, Limited, Oriel House, Farringdon. 
street, E.C.—A new illustrated catalogue from this firm deals 
with patented davits, and sets forth very clearly the advantages 
and underlying principle. 

A. Borsie, Tegel (London agent, 22, Martin’s-lane, Cannon 
street, E.C.).—A small pamphlet, forwarded to us by this firm, 
deals with automatic water supply for domestic purposes by 
means of the Crystal coutetiagel pump. The system is fully 
described and prices and other particulars of interest to buyers 
given. 








AGREEMENT IN THE SHrpBurLDING INpDUsTRY.—An arrange- 
ment has just been concluded whereby an exehange of shares 
is effected and a community of interests ensured between the. 
firms of Swan, Hunter and Wigham Richardson, Limited, of 
Wallsend and Walker-on-Tyne, and H. and C. Grayson, Limited, 
of Liverpool and Birkenhead. The Tyneside works of Swau, 
Hunter and Wigham Richardson, Limited, cover seventy-eight 
acres, and include ren at sWallsend and Walker, the 
Neptune Engine and iler Works at Walker, and the dry 
docks department at Wallsend, comprising two graving docks 
and two floating docks, Last year this firm effected an exchange 
of shares with Barclay, Curle and Co., Limited, shipbuilders 
and engineers, of Whiteinch, Glasgow, whose works include t! 
Clydeholm Shipyard, at Whiteinch, the Stobeross Engine and 
Boiler Works, Glasgow, the Clydeside Repairing Works at 
Govan, and the Elderslie shipyard and graving dock at Scotstoun 
West. Swan, Hunter and Wigham Richa n, Limited, also 
have a large interest in the Wallsend Slipway and Engineering 
Company, Limited, of Wallsend, and in Harris Brothers, Limited, 
owners of the two Cambrian dry docks at Swansea. H. and (. 
Grayson, Limited, is one of the oldest firms of the kind in the 
country, its business dating as far back as 1765. It owns 
graving docks, slipways and repairing works at Liverpool, 
Garston and Birkenhead. The management of the three busi- 
py at Wallsend, Liverpool and Whiteinch remains the same 
as before. 


NAPIER TERCENTENARY CELEBRATION.—-On July 24th to 
27th next there will be held a celebration, under the auspices 
of the Royal Society of Edinburgh, of the tercentenary of the 

ublication of Napier’s ™“ Mirifici Logarithmorum Canonix 
riptio,”’ the work which embodies the discovery of logar- 
ithms. Lord Moulton, F.R.S., will deliver the presidential 
address on July 24th, and many distinguished mathematicians, 
astronomers, actuaries, and engineers will make communications 
on July 25th and 27th. An exhibition of calculating machines, 
apparatus, and books, and of objects associated with Napier 
and the history of mathematics, will be held in connection with 
the celebration. Immediately following the Napier celebration 
a mathematical colloquium wi!! be held on July 28th to 3st, 
under the auspices of the Edinburgh Mathematical Society. 
The following courses of lectures have been arranged for in 
connection with the colloquium :—Two lectures by M. d’Ocagne, 
Professor & Ecole Polytechnique, Paris, on ‘* Nomography.” 
Four lectures by Mr. H. W. Richmond, F.R.S., Fellow and 
Lecturer of King’s College, Cambridge, and University Lecturer 
on Mathematics, on “ Infinity in Geometry.” Four lectures by 
Mr. E. Cunningham, Fellow and Lecturer of St. John’s College, 
Cambridge, on “ Critical Studies of Modern Electric Theories.” 
Two lectures by Dr. E. T. Whittaker, F.R.S., Professor of 
Mathematics in the University of Edinburgh, on ‘‘ The Solution 
of Algebraic and Tr dental Equati in the Math tical 
Laboratory.” Those who desire to become members of either 
the celebration or the colloquium, or both, may obtain par- 
ticulars from Mr. P, Comrie, 19, Craighouse-terrace, Edinburgh. 


THE INSTITUTION OF MUNICIPAL AND CouNTy ENGINEERS. 
A meeting of the Institution will be held in the Scottish District 
at Dunfermline, Friday and Saturday, the 5th and 6th June. 
Friday :—In Court Room, City Chambers, Dunfermline, at 
ll am. 2 p.m.: Discussion on the following papers :—-‘‘ A 
Town Planning Scheme: Its Effects on Housing and Architec- 
ture,” by Mr. Raymond Unwin. “ Early Examples of Town 
Planning in the City of Edinburgh,” by Mr. A. Horsburgh 
Campbell. ‘‘ Town Planning from a Lawyer’s Point of View,” 
by Mr. John L. Jack. ‘The Advan of Steam Tractor 
Haulage over Team Labour for Road Metal,” y Mr. W. L. 
Gibson. Municipal works to be visited :—({1) Visit to main 
outfall sewer (tunnel work). Leave at 4.30 p.m., arriving back 
at 6.45 p.m. Tickets Is. 6d. (2) Inspection of town planning 
maps in City Chambers. (3) Visit to Pittencrieff Glen and 
Museum. 7.30 p.m.: Annual dinner. Saturday :—Visit to 
Naval Base, Rosyth. Motor chars-&-banes will leave the City 
Chambers at 9.15 a.m. prompt, arriving back at Dunfermline 
at 1.30 p.m., where lunch will be provided. Permission to visit 
Rosyth has been granted on the following conditions, which 
must be strictly observed :—(1) Each member of the party 
must be a British subject. (2) Photographs are not allowed tuo 
be taken. (3) No claim of any kind is to be preferred against 
either the Admiralty or the contractors for any accident which 
may occur on the works to any member of the party. (4) No 
account of the works is to be published. (5) The visit is to be 
made in the morning so as to leave the works before | p.m. 
Visit to Carnegie Institutions :—2.45 p.m.: Baths ; Gymnasium 
Women’s Institute ; Clinique. 4.30 p.m.: Tea in Pittencriett 








Glen, kindly provided by the Carnegie Dunfermline Trustees: 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Tuere is hardly any change to report in connection 
with the iron and steel industry. If some bar mills have been 
able to obtain M.1land M.2p.t. more than was given a few weeks 
ayo, there are also a good many establishments that can hardly 
maintain the former rates. The building department lacks ani- 
mation, and very few orders of any weight can be secured. 
Much reserve is shown in all branches of the iron and steel trade, 
and underquoting is the order of the day. The prices for pipes 
in been reduced, -but-this has not in any way influenced 


have again Y 
demand, which is stated to be rather below the average. 


Iron and Steel in Silesia. 

What has been said above of the Rhenish-Westphalian 
iron industry also holds good for the Silesian market. Buying 
js still reduced to the utmost, for consumers and dealers evidently 
sect prices to move further downwards, and the few contracts 


ex 
ry offer are keenly competed for by the Western districts, 
which have been trying with all their might for some time past 
to find a market for their production in Silesia, The bar and 


plate department is, if possible, even more neglected than other 
branches, employment being irregular and frequently insuffi- 
cient, while stocks are heavy and increasing. Satisfactory 
occupation is reported from the rail mills, and prices may be 
considered remunerative. Girders, though still in somewhat 
moderate request, have shown a slight improvement during the 
past few weeks, while the position of the pipe industry continues 
unsatisfactory. Exports of Silesian iron to Austria-Hungary 
and to the Balkan districts have ceased almost entirely, and 
with Russia only a very limited business is being done, the Silesian 
firms being unable to beat their English rivals, especially in 
Central Russia. 


List Quotations. 

The following are the current rates per ton, free at 
works ;--Raw spathose iron ore, M.12.60; roasted ditto, 
M.19; Nassau red iron ore, 50 per cent. contents, M.14 p.t.; 
spiegeleisen, 10 to 12 per cent. grade, M.79; white forge pig, 
M.66; iron for steel making, Rhenish-Westphalian, and Sieger- 
land brands, M.69 to M.70; German Bessemer, M.79.50; 
Luxemburg foundry pig, No. 3, M.60 to M.62; German foundry 
pig, No. 1, M.75.50; the same, No, 3, M.70.50; German hema- 
tite, M.79.50; good merchant bars, common quality, M.94 
to M.96; basie hoops, M.115 to M.120; heavy basic plates, 
M.99 to M102; steel plates for boilermaking purposes, M.109 
to M.112; sheets, M.115 to M.120; drawn iron or steel wire, 
M.117. 50, 


The German Coal Market. 

In Silesia a very moderate trade has been done in engine 
and house fuel during this and the past week. Export is quiet. 
In coke, consumption is stated to considerably behind pro- 
duction, and a rectriction of 15 per cent. in output is contem- 
plated by the Upper Silesian Coal Convention. In the Rhenish- 
Westphalian coal district a fair amount of life is being shown, 
demand having improved after the April reductions in price. 


Austria-Hungary. 

The expectations of an improvement in demand or 
prices still remain unfulfill A most limited business has 
been done during the past few weeks. There is a waiting 
attitude all round, and the outlook seems uncertain. Current 
prices are as follows :—Foundry pig, No. 1, 99 crowns; No. 3, 
97 crowns; hematite, No. 1, 115 crowns; No. 2, 113 crowns ; 
charcoal pig iron, 130 crowns; white forge pig, 110 crowns ; 
spiegeleisen, 10 to 12 per cent. grade, 150 crowns ; steel iron, 
113 to 115 crowns, all per ton free Vienna. Both pit coal and 
brown coal show a quiet tendency. 


No Improvement in Belgium. 


Prices have become easier again for some sorts of manu- 
factured iron, Both demand and inquiry have decreased, and 
the situation all round is anything but favourable. Export 
prices are decreasing from week to week, and reductions in 
output are the order of the day. The weakening tendency in 
quotations induces consumers to hold back with their orders 
more than ever before. They are awaiting further reductions, 
and only a very small number of contracts has been placed 
recently. Pig iron meets with a limited demand. Of sixty 
existing furnaces fifty only are in blast now, with a daily output 
of 7193 t., while in May last year fifty-two were in blast out of 
fifty-five existing. Production of pig iron in Belgium during 
the first four months this year was 814,030 t., as compared with 
$46,170 t. in the corresponding period in 1913. Semi-finished 
steel has shown symptoms of increasing weakness, 70s. p.t. 
being quoted, f.o.b. Antwerp. Inland as well as overseas 
orders for rails come in slowly, while in girders more life is 
reported, Plates are neglected as before; heavy plates of 
5mm, and more have gone down to £4 13s. p.t.; the jin. sorts 
stand at £4 16s. p.t., and for medium sorts the export prices are 
Ix, and 2s, p.t. lower than the German offers. The unsettled 
condition of the bar trade is increased by fierce competition. 
Basic bars are obtainable at £4 p.t. Export prices for iron bars 
are £4 6s, and £4 7s. p.t. Hoops are in moderate demand, and 
are maintained at #4 16s. p.t. for export. Consumption of 
engine coal has been deereasing, and coke is also in slow request 








AMERICAN NOTES. 


(from our own Correspondent.) 
sa : New York, May 13th. 

_ Te one most interesting feature of the steel trade is the 
increasing number of small orders for structural material for 
small building operations, Last week’s volume of business was 
larger than in any week for two months in structural steel. The 
Vanderbilt building in this city takes 2000 tons, and a Southern 
railroad 2500 tons. The Erie has ordered 12,000 tons of rails, 
and other roads swell the volume up to nearly 35,000 tons. Produc- 
— of pig iron for Aprii 2,361,601 tons, and 20 furnaces were 
outs out. Some 1100 tons of Nova Scotia iron were landed 
last week, but at slight profit. A little more activity is noted 
in pig iron, though demand is below normal. The furnace 
‘nterests are not seeking business, and buyers are ordering from 
hand to mouth. Conditions appear to be ripening for a general 
improvement in the early summer. One favourable sign is 
that almost all consumers of crude iron have nothing on hand, 
where ordinarily they carry liberal supplies. This is true of 
most finished material. The warehouses are almost empty. 
Jobbers order only as they receive orders. There is quite a 
volume of general construction work in hand calling for struc- 
tural material. It will require very little more confidence to 
starta general buying movementall along the line, but while pre- 
— underlying conditions prevail buying will be limited to actual 
Prt Exports of copper for the first seven days of May, 
be 30 tons; total since January Ist, 157,842 tons. Increase of 
— copper for April, 5,727,682 1b. Domestic consumption 
a steaae curing April 6,424,000 Ib., and exports decreased 
he ore Ib., although the output reached 151,500,531 Ib. 
be ri rie tic sagged to 14}, at which price an improving demand 
8S looked for, lly as de tic consumers are slow buyers. 














BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
addrese of the Communicator are printed in italics. 
When an abridgment is not illustrated the Specification is without 


drawings. 
Specifications may be 





obtained at the Patent-office Sale 


Copies of 
gs, Chancery-lane, W.C., at 8d. 


Branch, 25, 
each. 





The date first given is the date of application : the second date al 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned tn the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


9670. April 24th, 1913.—WarterR-tUBE Borer, Vulcan- 
Werke, Hamburg und Stettin Actiengesellschaft, Hamburg 
9, Germany. 

This is a marine boiler provided with superheating elements. 
These elements consist of coils A arranged in a vertical plane, 
and are disposed among the ordinary water tubes by omitting 
a certain number of the latter. The inner and outer walls BC 
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of the water-tube nests are formed of closely spaced tubes 
ting a tinuous surface except at D E, where s Ss are 

left for the ingress and egress of the furnace gases. I 

the superheater portion can be subdivided by interposing walls 

of tubes between the coils’as shown at F, G is an air heater.— 

May 6th, 1914. 


19,725. September Ist, 1913.—FrED-waTER REGULATOR: 
J. McCallum, 16, Calderwood-road, Newlands, Glasgow. 

A vessel A is connected by a pipe B with the steam space of 

the boiler, and by a pipe C to the water space. The Bos Cc 

projects inside the vessel and is provided with a perforated top 

piece D. Surrounding the end of the pipe C is a container E 
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linked at F to a lever G. This lever outside the vessel is con- 

nected by a rod H with a balanced check valve J on the feed- 

water main. When the feed-water overflows into the container 

it brings about the closure of the check valve. This valve will 

open again when evaporation has proceeded sufficiently to lower 

on ar level in the boiler and in the container E.—May 
. 4, 


DYNAMOS AND MOTORS. 


10,609. May 5th, 1913.—A Dervice ror THE AUTOMATIC 
MAINTENANCE OF PHASE EQUALITY OF THE CURRENTS OF 
PARALLEL-CONNECTED ALTERNATING-CURRENT MACHINES, 
Allgemeine Elektricitaéts-Gesellschaft, of Friedrich Karl- 
Ufer 2-4, Berlin, Germany. 

This specification describes a device for the automatic main- 
tenance of phase equality of the currents of parallel-connected 
alternating-current machines, in which for each machine phase- 
indicating instruments are provided which are used for the pur 

se of acting upon the excitation of the corresponding machines. 

‘here are in all twelve illustrations, and the two we have repro- 

duced show two out of the twelve alternative arrangements. 

So long as the phase responsive instruments have a torque 

the effort that is exerted to influence the excitation of the corre- 

sponding machines is utilised in such a sense that the com- 
pensating current between the parallel-connected machine dis- 
appears, that is to say, the parallel-connected alternating- 
current machines are again equalised to a coinciding current 
phase. The torque in the phase responsive instruments can, 
of course, only exist when their two coil systems are traversed 
simultaneously by current, and these two currents have phases 
which differ one from the other. In corresponding phases of 


desired. | 





hi +h 


the individual Ives not shown but indicated 
by the numbers I., II., I1].—are inserted in weil-known 
manner the current transformers X YZ. Eachof the se- 
condary wind ings of these current transformers is connected 
to resistances W, closed upon a circuit K and are connected 
in parallel by equalising lines T. A phase responsive 
instrument is used for each machine, and each is furnished with 
two coil systems, of which one, A, is connected in one of the 
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connecting lines to the equalising wires, while the second coil 
system B is connected in the circuit K at any desired point. 
In the arrangement of ec ti ted in the upper 
diagram the coil systems B are connected between the secondary 
winding of the transformer and one of the connecting wires lead - 
ing tothe upper equalising line, while in the arrangement shown 
in the lower illustration the coil systems B are connected in 
series with the resistances W in the manner shown on the right 
of the cables [,, If., I11.—May 6th, 1914. 





INTERNAL COMBUSTION ENGINES. 


19,185. August 23rd, 1913.—Pistron, Vickers Limited, Vickers 
House, Broadway, Westminster, London, and another. 
The object of this invention is to overcome the wear arising 
from the tilting of the piston around its gudgeon pin when the 
crank of the engine passes over a de centre. Jt consists 
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in providing the piston with two piston rings A B and two guide 
rings C. These two sets of rings, being on opposite sides of the 
gudgeon pin, are claimed effectively to stuy the piston and pre- 
vent it tilting. The rings A B are tapered as shown, The ring 
A expands on the explosion stroke and the ring B on the com- 
pression stroke.—May 6ti, 1914. 


LOCOMOTIVES. 


22,883. October 10th, 1913.—Mzans ror Puttine Locomo- 
TIVE CYLINDER ENDs INTO COMMUNICATION WITH EACH 
OTHER AND WITH THE ATMOSPHERE, W. Adamson, 17, 
Somerville-drive, Mount Florida, Glasgow. 

This device is intended to act as a combined by-pass valve, 
snifting valve, and release valve. It consists of a curved pipe 
with two central and concentric circular openings A B. e 
ends of the pipe are connected to the ends of the cylinder. The 
annular opening A is thus in communication with one end of 


°22,883 





the cylinder and the circular opening B with the other. Both 
are normally closed by a valve C contained in a casing D, to 
which steam from the cylinder valve chest is admitted at E. 
The valve C is provided with passages at F and the casing D 
with holes at G. When steam is shut off at the regulator the 
valve C drops and the two ends of the cylinder are put into com- 
munication with one another and with the atmosphere through 
the ports F G.— May 6th, 1914. 


RECTIFIERS. 


29,763. December 24th, 1913.—ImprRovep RECTIFIER FOR 
ALTERNATING PoOLYPHASE CURRENTS, Siemens Schuckert 
Werke G.m.b.H., 0f Askanischer Platz 3, Berlin, S.W. 

The direct-current load is represented by the battery of accu- 
mulators V, one terminal of which is connected with the mercury 
of the rectifier G and the other terminal with the neutral point P 
of the secondary winding of a rotary field transformer. The 
secondary winding is divided into as many parts as may be 
required, and each part W isconnected at one end to the neutral 
point P and at the other end to one of the electrodes A of the 
rectifier. For every part into which the winding is divided 
there is a corresponding electrode A. The primary winding, 
which may be open or closed, is inductively connected with the 
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different parts W of the secondary winding, but is not shown in 
the diagram. The terminals of the primary winding are connected 
with the polyphase leads. Instead of the separate windings W 
a continuous winding with a so-called artificial neutral point 
might be used. The action is-as follows :—The primary winding 
produces in known manner a rotary magnetic field, which sets 
up in the secondary windings alternating voltages in regular 
sequence of corresponding frequency. At any given time 
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half the electrodes have a positive potential and discharges 
pass from these electrodes to the mercury of the rectifier. As 
the field rotates the vapour.ares also rotate. With a certain 
fall of voltage in the ares, a pulsating direct current is produced, 
and the flatness of the waves depends upon the number 
ot the separate windings W. The current over each electrode 
and the consequent rise of temperature is reduced with the 
number of parts into which the winding is divided, and the reduc- 
tion can be carried to any desired extent by increasing the num- 
ber of such parts.—May 6th, 1914. 


MACHINE TOOLS AND SHOP APPLIANCES. 


25,878. November 12th, 1913.—-Drop Hamm™ers, Bernard 
Brett, Hampton-in-Arden, Warwickshire, and another. 

This specification describes improved lifting means for drop 
hammers. A revolving shaft A carries fixedly a grooved 
pulley B and loosely a plain pulley C and two arms DE. To 
the arm E a lever F is pivoted. To this lever the lifting ropes G 
are attached. The lever carries wedges H engaging the grooves 
n the pulley B, and is pin-and-slot connected to the arm D. 
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A link J unites the lever F with an operating lever K, one end 
of which is acted upon by a spring L fixed on the arm D, while 
the other has attached to it a rope M, which rope is given a 
turn round a small pulley fixed to the shaft A. A pull on the 
rope M causes the wedges H to engage with the grooves of the 
pulley B, so that the arms D E and lever F are carried round 
with the shaft A and the ropes G wound round the pulley C. 
—May 6th, 1914. 


MISCELLANEOUS. 


10,146. April 30th, 1913.—Bruivess, J. B. Strauss, 104, South 
Michigan-avenue, Chicago, U.S.A. 
This is a new form of bascule bridge. ‘The main span A is 
pivoted at B and carries a rigid counterweight frame extending 
rearwardly from it, The counterweight is fixed rigidly to this 
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frame. The frame is built up of members C D E F, of which 
C D are connected at G so as to leave a clear triangular opening 
below them. ‘This opening permits of the bridge being swung 
up without the counterweight frame fouling any part of the 
fixed structure, such as the cross girder H.—May 6th, 1914. 


21,509. September 24th, 1913.—IMPROVEMENTS IN OR RELATING 
TO _MAGNETO-ELECTRIC IGNITION APPARATUS, William 
Alexander Hill, 34, Talbot-road, Old Trafford, Manchester. 

This invention relates to magneto-electric ignition apparatus 
for internal combustion engines, and has. special reference to 


apparatus of the kind wherein are obtained or provided two 
points of maximum voltage, corresponding to the positions of 
advanced and retarded ignition. ceording to this invention 
the cheeks of the armature are provided with longitudinal slots 
or apertures located near their projecting edges and extending 
almost throughout the entire length thereof. Only alternate 
projecting parts of the cheeks of the armature may be provided 
with slots or apertures, or each projecting part of the cheeks 
may be so provided. In some cases the slots or apertures may 
be interrupted at intervals so as to form series of slots or aper- 
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tures near to the projecting edges aforesaid. The upper left- 
hand drawing is a cross section, and below it is a plan of an 
armature C having a longitudinal slot or aperture B provided 
in each projecting part or side of both cheeks DD. On the 
right is a similar view showing the longitudinal slots or apertures 
in the cheeks D D interrupted at E to form two smaller slots 
or apertures. With the armatures above described as strong 
a is obtained when starting the engine, i.ec., with the 
ignition fully retarded, as is obtained when the engine is running 
with the ignition fully advanced, and the slots or apertures 
also prevent eddy currents.—May 6th, 1914. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,091,713. Inpucrion Motor, C. L. Spinney, Lynn, Mass., 
assignor to General Electric Company, a Corporation of New 
York.—Filed September 30th, 1912. 

The rotor has a magnetic core with conductors passing there- 
through and projecting outside the core at an angle of Jess than 
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90 deg. with respect to the face of the core. The projecting ends 
of the conductors are situated substantially within an extension 
of the cylindrical surface-of the core and a short-circuiting ring 


connects and forms an integral part of the conductors. There 
are five claims. 
1,091,808. Execrric Cructste Furnace, D. F. Calhane, 


Worcester, Mass.—Filed November 3rd, 1911. 

The crucible furnace has insulating containing walls, and an 
electrode at the bottom of the furnace and one at the top. 
Removable and replaceable solid insulating blocks are super- 
imposed one upon the other at the bottom of the furnace for 
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supporting a crucible. A continuous granular packing is 
arranged around the blocks and crucible, and a series of inde- 
pendently removable insulating rings is one above the 
other surrounding the crucible, whereby the height of the crucible 
can be adjusted - removing and replacing the blocks and the 
zone of the crucible effected by the insulating rings can be 
regulated by removing and replacing the rings. There are six 





claims. 


1,092, 178,--CaTHopE For ELECTROLYTIC FURNACES, G@. O, Seward 
Bast Orange, N.J., and F. von Kiigelgen, Holeombs Rock, Va. 
assignors to Virginia Laboratory Company, New York, N.y. 
a Corporation of New York,—Filed October 10th, \9\9 
Renewed September 10th, 1913. 

The furnace is intended for the separation of metals lighter 
than their fused salts. It is provided with a central cathode, 
an outer anode, and an annular insulating partition betwee, 
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them within which the separated metal is confined and floats 
on the electrolyte in conducting contact with the cathode. The 
cathode has a downwardly projecting portion surrounding it 
and separating it from the electrolyte, and is in conducting con. 
tact with it at its upper portion only. There are six claims. 


1,092,282.—CarbuRETTER, W. 7’. Mizsell, Washington, D.C.— 
Filed April 10th, 1911. 

The oil nozzle of the carburetter is surrounded by the con. 
tracted portion of an air passage. .\ throttle controls the inlet 
to this passage, and there is a vacuum chamber with an outlet 
pipe into which this nozzle discharges. The chamber and pipe 
are unobstructed beyond the nozzle, and a by-pass leads from the 
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inlet end of the p ge and ter tes in a y annular 
air outlet surrounding the contracted: part of the air passage 
and spray nozzle and communicates with the vacuum chamber to 
form a continuous annular enveloping air current in the chamber 
around the fluid drawn from the nozzle. The object is to prevent 
precipitation of liquid particles on the surface of the. vacuum 


chamber. There are nine claims. 
1,092,543.—Enoine, W. Schmidt, Cassel-Wilhelmshohe, Germany 
° to Schmidt'sche Heissd if lischait M.B 











Cassel, Germany, a Corporation of Germany.—Filed December 
16th, 1911. 

The engine comprises a number of identical single-acting 
engines arranged in two groups, their cylinders being at right 
angles to one another. Each group has its cylinders in a plane 
common to the shaft and disposed in sub-groups of eight with 
four on one side and four on the other side of the shaft. ‘The 
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shaft is provided with cranks corresponding to the two engine 
groups, the cranks all being in a single plane, the cranks vorre- 
sponding to the four outside engines being opposite to those 
corresponding to the four central engines. Both cylinders and 
cranks are symmetrical ag to a plane eo png) to the shaft 
and midway as to the central engines. ere are four claims. 
1,093,498.—Sun-PoweR Water Heater, A. C. Thring, Phila- 
delphia, Pa,—-Filed September 19th, 1913. 

‘The water heater comprises a casing, a water tank in it, and 
spaced from its walls. Non-conducting material is arranged 
in the space between the casing and the tank, The cover of the 








tank has »penings in it and radiating casings are arranged on 
the underside of it and under these openings and arranged in 
the water in the tank. Lenses on the tank cover in the openings 





and are provided with —— flanges which bear on the tank 
cover. There are two claims, 











, 1914 


THE ENGINEER 


609 





Junn 5 


MAY. 





The Aquitania and the Vaterland. 


Two great liners began their maiden 
voyages during the month. The Vaterland, of the 
Hamburg-America Line, left Cuxhaven for New 
York on May 14th, and the Cunard liner Aquitania 
sailed from Liverpool on May 30th for the same port. 
The former of these vessels is the largest ship in the 
world both as regards tonnage and dimension. Her 
wross tonnage is 58,000, her length 950ft., and her 
preadth 100ft. The Aquitania has a gross tonnage of 
47,000, a length of 901ft., and a breadth of 97ft. 
Steam is derived in the Vaterland from forty-six 
single-ended water-tube boilers, and is generated at a 
pressure of 235 lb. per square inch. The total heating 
surface is 203,000 square feet, and the total grate area 
3760 square feet. In the Aquitania there are twenty- 
one large double-ended tank boilers, each with eight 
furnaces. Steam is generated at a pressure of 195 Ib. 
per square inch. The total heating surface is 138,596 
square feet, and the total grate area 3542 square feet. 
Her propelling machinery consists of triple-expan- 
sion turbines of the Parsons action type driving 
four screws. 
56,000, giving a normal speed of about 23 knots. The 
engines of the Vaterland are triple-expansion turbines 
of combined impulse and Parsons type driving four 
screws. The ahead horse-power is about 72,000, 
giving an average speed of 23$ knots. The full 
complement of passengers and crew in the Vaterland 
is 5350, in the Aquitania 4202, 


Wireless Firing of Mines. 


Her total ahead horse-power averages | 
| engineering firm just mentioned, which finds the plan 








THE experiments made in Florence during | 
May by Ing. Uliviin the destruction of mines from a | 


distance by means of electric rays again proved 
completely successful. 


Four floating bombs, loaded | 


with various explosives and covered by an inner | 
| Oi Fuel for the Navy. 


were set floating in the Arno at the Ponte di Ferro. | 


jacket of tarred string with an outer casing of iron, 


Admiral Fornari being present with several engineers 
and a high official from the Admiralty, Ing. Ulivi 
waited on the Senario hill and, having received the 
signal, began his work of “‘ searching for ” the bombs, 
which were being swiftly carried down by the current. 
After a short suspense the first exploded, and the rest 
met with the same fate at intervals of about fifteen 
minutes. The last had travelled as far as the Ponte 
delle Grazie. The rays used by the inventor, and called 
by him “ M rays,” traversed therefore a distance of 
17 kiloms. and passed across the Fiesole Hills and over 
the roofs of Florence. It is too early to go into any 
kind of technical details. Ing. Ulivi has on other 
occasions communicated from a distance a spark to 
the interior of a metallic casing though the explosive 
was enclosed in six boxes made of india-rubber, 
fibre, china, asbestos—two boxes—and iron. Ebonite 
and glass have also proved ineffective against him. 
The destruction of loaded shells or of the powder 
magazines of battleships is now considered by Padre 
Alfani, the well-known scientist, as merely the ques- 
tion of a very short space of time, but it is perhaps 
well to adopt a cautious attitude until further experi- 
ments have been made. ‘Trials, it is reported, are, in 
fact, about to be made on the Nettuno Government 
range, 


Smoke. 


Many years ago, when there was a great 
deal of agitation about the production of smoke, we 
opposed the passage of any stringent measures, 
because in the state of certain industries at the time 
more harm than good would have been done by 
legislation, but many changes have taken place in 
the last fifteen years, and we can now welcome with- 
out any grave misgivings an official inquiry into the 
whole question. We look, therefore, with equanimity 
on the appointment of a Departmental Committee 
of the Local Government Board, which was, in the 
early part of May, appointed ‘‘ to consider the present 
State of the law with regard to the pollution of air 
by smoke and other noxious vapours, and its adminis- 
tration, and to advise what steps are desirable and 
practicable with a view to diminishing the evils still 
arising from such pollution.”” The Committee meets 
under the chairmanship of the Right Hon. Russell 
Rea and may be regarded as a fairly representative 
body, We are particularly glad to note that the 
interests of machinery owners are to be watched over 
by the general manager of the Machinery Users’ 
Association, and we note with some satisfaction the 
emission of the names of several well-known rabid 
reformers, It must be remembered that there are 


ua 7 ‘ . . . 
certain “vested interests”? in ‘smoke production, 


and that ill-thought-out and ill-digested recommenda- 
tions might do a great deal of serious injury. There 
is no one that would not rejoice to see smoke done 
away with altogether; but, on the other hand, we 
have to consider that in some cases the prohibition 
of smoke production might cause the destruction of 
a local industry. We have no doubt that when the 
Committee gets seriously to work in a few days’ 
time it will be able to collect a mass of information 
which will throw much light on a vexed problem. 


The English Week in Switzerland. 


For some time past all the engineering works 
in Switzerland have been agitating for what is known 
as the ‘‘ English week ”—in other words, a Saturday 
half-holiday. One of the great engineering firms in 
Baden and Winterthur has already introduced it. 
The agitation, however, is by no means confined to 
engineering workpeople, and has now spread to the 
Swiss Federal Railway servants, who recently peti- 
tioned the Swiss Federal Council to allow them -to 
work half-an-hour longer each day from Monday 
to Friday inelusive, and give them a half-holiday on 
Saturday. The Federal Council refused this request 
for reasons of finance and general management ; 
but it is certain that the agitation is not over, and it 
must be encouraged by the example of the great 


of the Saturday half-holiday work very well indeed. 
Another instance of continental imitation of the 
undoubtedly better English hours of work is the 
introduction by Brown, Boveri of a shortened dinner- 
time—one hour instead of two—with a proportion- 
ately earlier time for leaving off work in the evening. 


| This has also proved a thorough success, and the feel- 





ing prevails amongst officials generally that it is time 
Switzerland changed her hours of work. At present 
during two hours at noon, between twelve and two, 
virtually no business is done, everyone’s energies 
being given up to the consumption of a huge midday 
meal, even the banks being closed. 


Tue Admiralty is taking steps in various 
directions to ensure an uninterrupted supply of oil 
fuel for naval purposes. During the month a White 
Book was published in which certain information was 
given concerning an arrangement entered into with 
the Anglo-Persian Oil Company, by which the Govern- 
ment has undertaken to purchase shares and deben- 
tures of this company to the extent of £2,200,000, 
thereby acquiring a predominating interest in the 
undertaking. It will, moreover, have a right of 
veto at board meetings. The quantity of oil which 
it is proposed to obtain from this source has not been 


| divulged, nor has the price, though the terms agreed 


upon are regarded as being satisfactory. The Govern- 
ment will, saving as above stated. be just a share- 
holder in the company, reaping. presumably, any 
benefits which may accrue by way of dividends on 
its investments. It will, moreover, purchase and 
pay for what oil it requires just like an ordinary 
customer. The acquiring of oil from this source 
has. been criticised because, at present at all events, 
the cil-bearing weils of the company Jie many miles 
inland from the head of the Persian Gulf, which will 
necessitate the employment of a pipe line running 
through wild country. It is contended that such 
a pipe line would be readily attacked and would be 
very difficult to protect. However, it is safe to assume 
that this aspect of the matter has been carefully 
considered. Another quarter of the globe in which 
the Admiralty is reported to be making special 
arrangements with a view to acquiring additional 
supplies of oil is California, but up to the present there 
has been no official pronouncement on the matter. 


The Fehmarn Route. 


Tur proposed Fehmarn route, which, as 
already reported in these columns, would considerably 
shorten the journey between Berlin and Copenhagen, 
has recently been the subject of much discussion both 
in Germany and Denmark. In view of the interests 
involved in the existing lines of Kiel-Korsér and 
Gjedser-Warnemiinde, there is, naturally, much 
opposition to a competing route, and this was perhaps 


-the principal reason for the temporary rejection of 


the proposal by the Prussian Diet a fortnight ago. 
In addition, it was urged that the costs estimated by 
the Fehmarn Committee, viz., about £1,250,000, were 
too low and that in reality almost £3,000,000 would 
be required. In any case, the initiative must be 
taken by Germany, as an important part of the pro- 
ject is the construction of a bridge or dam connecting 
the island of Fehmarn with the German mainland. 
The Prussian decision was followed by a statement 
of the Danish authorities to the effect that, in their 








opinion, the Kiel-Korsér route could not be satis- 
factorily improved by any amount of expenditure. 
Their proposal therefore was to do their best to 
accelerate the Gjedser-Warnemiinde line and to be in 
readiness to co-operate in the Fehmarn line when it 
was finally voted by the Prussian Diet. 


Fuel Alcohol. 


Ow the 20th of the month a little luncheon 
was given at the Royal Automobile Club by the 
chairman, Mr. Arthur Stanley, and the members of a 
commititee of that Club which has taken upon itself 
to bring about legislation which will facilitate the 
production and sale of fuel alcohol in this country. 
It is a subject with which we have always been in 
hearty sympathy, and we wish the committee every 
success. From the user’s point of view there are few. 
if any, obstacles to.the use of alcohol beyond and 
besides the difficulty ot prod:ing it at a price and 
in a condition suitable for consumption in an internal 
combustion engine. The difficulties lie almost wholly 
with the excise officers. In the first place, the perfect 
denaturant has yet to be found, and in the second, 
such modifications of present restriction are required 
as will induce the capitalist to put money into fuel 
alcohol factories. The committee is fortunate in 
having secured the services of Sir Charles Bedford, 
who has acquired a profound knowledge of both 
subjects by many years’ work as Scientific and 
Technical Adviser on Excise and Customs matters 
to the Government of India and as Director of the 
Central Excise Laboratory in that country, but it 
has also amongst its number men of such profound 
knowledge as Mr. Tyrer, Sir Boverton Redwood, and 
Dr. Ormandy. On only one side does it appear to us to 
be weak, and that is in connection with engine ques- 
tions ; but possibly that part of the problem is rightly 
considered less difficult, less full of obstacles, than 
the chemical and legislative part. It is estimated 
that the work will take five years to carry out, and 
that it will involve the expenditure of £50,000— 
a trifling sum compared with the advantages that 
should accrue. Those who are interested as pro- 
spective users of alcohol fuel are to be asked to sub- 
scribe to the fund. 


German Shipbuilding Industry. 


Aw interesting sidelight is thrown upon 
German shipbuilding by the report of the Vulkan 
Company, which has just been published. It 
became known some time ago that the Vulkan would 
not be in a position to pay a dividend for the year 
1913, and that it would have, moreover, to draw 
heavily upon its reserve funds. The actual decrease 
in the reserves is fixed at £232,000. The report 
states that the construction of the Imperator is to 
blame for the deficit, and that the loss involved by 
the execution of this order exceeded the total gross 
profits for the whole of the year 1913. It is stated that 
the possession of the patent for the F6éttinger trans- 
mitter has continued to prove of value to the company, 
that it has attracted the attention of all the navies 
of the world, and that licence contracts have been 
concluded in almost all large States. The report 
admits that the recklessness of the offers made by 
shipbuilders to the German navy has given place to a 
more reasonable attitude, but that nevertheless the 
demands made by the navy places burdens on the 
shipbuilding industry which can only be borne if the 
builders can count on regular employment for their 
dockyards while at the same time obtaining satis- 
factory prices. 


State Working of Railways. 


THERE are few questions upon which the 
commercial community in France expresses so 
unanimous an opinion as that affecting the future 
working of railways by the State. As the right to 
build and run railways was granted to companies 
in the form of concessions for a definite period, the 
time is drawing near when Government will have 
to decide whether or not it will exercise its privilege 
to work the railways as a national undertaking. This, 
indeed, was the primary intention of the State when 
granting the concessions. The results obtained by 
the nationalisation of railways in France, Belgium, . 
and other countries have, however, proved so unsatis- 
factory, and in some cases so disastrous, that the 
possibility of the French Government taking over the 
railways is causing serious uneasiness. The matter 
has been carefully investigated by the Chamber of 
Commerce of Clermont-Ferrand, which has drawn up 
a report absolutely opposed to any participation of 
the State in railway enterprise. The fact that the 
acquisition of the old Ouest railway system by the 
State is costing the taxpayers about £3,200,000 per 
year is held to be a convincing argument against the 
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nationalisation of railways. The Chamber of Com- 
merce therefore expresses the hope that, on the termina- 
tion of the present concessions, Government will 
‘farm ” out the railways to the existing companies, 
since experience has proved that such enterprises, 
“while profitable in the hands of companies, are very 
often run at a loss when carried on by the State.” At 
present the companies suffer from a serious disability 
on account of the heavy charges imposed upon them 
through being obliged to devote increasingly large sums 
to the repayment of loans. The Chamber, therefore, 
proposes that the companies should be afforded 
relief either by renewing concessions or by extending 
the period for repaying loans beyond the duration 
of the concessions. This latter solution has been 
recommended by many authorities on railway finance. 


The International Shipping Conference. 


As reported in our issue of April 3rd, the 
Shipping Conference which met at Berlin in March 
to arrange the differences existing in international 
shipping was adjourned after failing to arrive at a 
result. It met again at Cologne at the beginning of 
May, and was on that occasion hardly more successful. 
As in Berlin, the main difficulty was experienced in 
the discussion regarding the quota to be conceded 
to the Canadian lines in the new pool. On the other 
hand, the shipping agreement which had existed up 
to the beginning of the present year was temporarily 
renewed until August 5th, when the next conference 
is to meet in London, and the continental and English 
lines agreed to raise the steerage rates to £7 and 
£7 10s. in the transatlantic traffic. Although 
various questions remain outstanding, such as the 
participation in the Hungarian lines, &c., the tem- 
porary cessation of the tariff war is a matter for con- 
gratulation. Another important feature is the more 
complete agreement arrived at between the Hamburg- 
America Line and the North German Lloyd, extend- 
ing as it does to all services except the South American 
and all but representing an amalgamation of the two 
companies, 


Railways in the Sahara. 

THE Official opening of the railway from 
Biskra to Tuggurt by the French Minister of War 
marks an important stage in the commercial develop- 
ment of the Sahara, which has been steadily pursued 
by the French Government for a long while past. 
It has taken three years to build this line of 135 miles 
across the desert. There were few engineering 
difticulties, since the line is laid at an almost invariable 
altitude of 20 m. above the sea level, but the work 
had to be undertaken in a burning desert and under 
conditions which considerably retarded its execution. 
It is a military line constructed by the army, and, 
while strategical, its main object is to give commercial 
value to a vast region which, until recently, produced 
little or nothing. For this reason Government engi- 
neers have been actively engaged in boring for water 
and have sunk more than 600 wells, which have per- 
mitted the creation of extensive plantations of 
palm trees. At Tuggurt alone there are two million 
palm trees, and the trade has grown so considerably 
that it is sufficient to pay for the working of the line. 
This is merely the beginning of the commercial develop- 
ment of the Sahara. By sinking wells and irrigat- 
ing the parched territory it is hoped to grow cotton 
and other produce, and thus gradually to extend the 
railway system in pursuance of a vast scheme which 
aims at traversing the Sahara and putting North 
Africa into railway communication with the Cape. 


The Glasgow Water Bill. 


Ar?erR bearing the promoters’ evidence for 
seven days, the Select Committee of the House of 
Lords appointed to consider a Bill promoted by the 
Glasgow Corporation, decided that that part of the 
Bill in which powers were sought to increase the city’s 
water supply should be rejected. The scheme pro- 
posed by the Corporation was to dam up the waters 
of Loch Voil and Loch Doine, in the Balquhidder 
district, and to turn the impounded water into Loch 
Katrine through an aqueduct tunnel. Opposition 
to the scheme came from nearly all towns, villages, 
and districts in the Forth Valley, for these regarded 
themselves as the rightful owners of the waters 
arising on the eastern slopes of the watershed at the 
head of the river Forth. Their claims, however, 
never came to the proof, for the Select Committee 
dismissed the water portion of the Bill without 
hearing a single adverse witness, much to the surprise 
and consternation almost of the promoters. It seems 
to be implied by the Committee that in its opinion the 
proper source for Glasgow to tap is either the head 
waters of the Clyde or Loch Lomond, or alternatively 
that the city should exercise economy and avoid all 
necessity for increasing its supply. The Loch Lomond 


scheme would involve a very expensive pumping 
plant, to say nothing of new pipe lines, and the water 
thus obtained would be very liable to be contaminated, 
for there are several villages on the shores of the Loch 
and a considerable steamboat traffic on its surface. 
To tap the head waters of the Clyde would involve 
anh even more expensive programme. The water, 
too, would have to be brought through a large and 
densely populated coal and iron mining district, each 
town of which would probably demand its share, 
while the aqueduct or pipe line would almost certainly 
suffer from subsidences. A new scheme has to be 
found, and found soon, if a serious water shortage is 
to be avoided in the near future, and in the quandary 
in which they have been placed the Glasgow water 
authorities are scarcely to be congratulated. It is 
runderstood that they are carefully considering the 
yield of water which is still available in the Loch 
Katrine catchment area. 


Effects of Electrolysis. 

Since electricity began to be distributed 
upon such an extensive scale in Paris for power 
purposes on the Metropolitan, the tramways, and on 
the suburban services of the State and Orleans Rail- 
ways, the effects of electrolysis upon the gas and water 
mains have become so serious that the Municipal 
Council appointed a Commission to examine the 
question and ascertain whether it would be possible 
to suggest a remedy. During the inquiry the Com- 
mission was shown some extremely interesting 
examples of the damage done by electrolysis. In 
some cases lead and cast iron mains were as full of 
holes as the domestic cullender. In other mains, 
which in appearance did not seem to have been 
affected, the molecular character of the metal had 
undergone such a complete change that it was 
possible to cut the pipes with a knife. Where the 
mains had been perforated the molecules were often 
found deposited in the surrounding soil, which had 
the appearance of iron or lead ore. Again, the 
molecules sometimes combined with other minerals 
and filled up the holes in the pipes. The effects were 
so varied that the Commission was unable to come 
to any settled opinion as to the conditions under 
which the mains were destroyed by the electrical 
currents. The first report, just published, states 
that ‘the problem is very difficult to solve.”” The 
electrical distributing companies appear to be doing 
all they can to prevent loss from the electrical mains, 
and the regulation of the Minister of Public Works, 
fixing at one volt per kilometre the loss on electrified 
lines, does not seem to be practicable, while even when 
the loss does not exceed this amount the effects in 
the neighbourhood of the electrified lines are much 
the same. The Commission now intends to collect 
further data in order to ascertain the districts in 
which the effects of electrolysis are most marked, 
and at the same time to compare these effects with the 
precautions taken by the different’ companies to 
prevent loss of current on their lines. For the moment, 
the only remedy suggested by the Commission is 
complete insulation of the water and gas mains. 


Motor Vehicles for War Purposes. 

For some time the War-office has recognised 
that in case of war the British Army will in future 
have to rely almost exclusively upon motor vehicles 
for transport purposes. This necessity has been 
brought about very largely owing to the dearth of 
horses in this country since the advent of the electric 
tramear and the motor vehicle; but even if horses 
were still available in sufficient quantities, it is quite 
obvious that an army relying on horse-drawn trans- 
port vehicles would be easily out-distanced by one 
equipped with fast-moving motor vehicles. The 
War Department was therefore well advised: when 
it introduced its scheme for subsidising the purchasers 
of motor vehicles which complied with certain neces- 
sary conditions. The vehicles are divided into two 
classes, namely :—Class A, intended to carry a useful 
load of 3 tons ; and Class B, to carry a load of 30 ewt. 
They have to be propelled by petrol engines and the 
gross weights must not be more than 7 tons 10 cwt. 
and 5 tons respectively. The control arrangements 
must be similar, the transmission must be by means 
of live axles, and the wheels have to be of one specified 
size. The terms of the subsidy are sufficiently gener- 
ous to encourage both the users and manufacturers 
of these vehicles to fall in with the Government 
scheme. A sum of money, approximately about one- 
sixth of the cost of the machine, is paid to the owner 
in quarterly instalments, and this gives to the Govern- 
ment the right to claim the vehicle in case of “‘ national 
emergency ” at prices varying from the original cost 
of the machines to one-half, according to the length 
of time that the vehicle has been in use. ‘ The trials 
of vehicles entered for the subsidy, which took place 





in the Home Counties last month, and which we 





reported in our issue of the 15th ult., demonstrate 
that there are not wanting makers who can supply 
vehicles capable of complying with the Government 
requirements, and, what is perhaps more important 
that these machines lend themselves equally well 4, 


commercial. work. 


The French Naval Mancwvres. 


THE manceuvres of the French flee during 
the past month were carried out on a scale that has 
probably never been paralleled on the other side of 
the Channel. Nearly the whole strength of tlie nayy 
was engaged in the various operations. At ‘irst, ay 
enemy’s fleet coming from the west of the Mediter. 
ranean to attack the French or Algerian cost was 
opposed to two home fleets, one at Bizerta ind the 
other in Corsica. The fleet from Corsica was able 
to ascertain that the enemy was making for P)iilippe. 
ville, but could not effect its junction with the Sizerta 
fleet and come in contact with the enemy before 
Philippeville was bombarded. To this exteit the 
advantage lay with the enemy. In the second phase 
an enemy’s fleet, blockaded by submarines in |izerta, 
was endeavouring to effect a junction with 1 fleet 
coming from the north. The home fleet crew g 
cordon between Tunis and Sardinia with a \iew of 
attacking the two fleets separately, but was inable 
to prevent the junction from being effected. The 
third phase was a pitched battle off the coast of 
Algeria, and, while of great technical interest, proved 
to he remarkably spectacular, the submarines and 
torpedo boats, operating in a calm sea, claiming to 
do great execution. The feature of the mancuvres 
was the precision with which the battleships were 
handled, and on one occasion, when two fleets endea. 
voured to outflank each other, it was impossible for 
either to obtain an advantage. The strategical 
skill displayed throughout the manceuvres was of a 
high order, and it was evident that the policy adopted 
of keeping the navy on a warlike footing has given 
excellent results. 


Aviation Disasters. 

THE month has been a calamitous one from 
the point of view of British aviation. Four meiibers 
of the Military Wing of the Royal Flying Corps have 
lost their lives, while one of our most skilful and 
popular of private aviators has disappeared in a sea 
fog, and up to the time of writing has been heard of 
no more. The first disaster occurred at Farnborough 
on the 12th of the month, and arose from the collision 
of two Sopwith Army biplanes when at a height of 
about 300—500ft. above the ground. The two machines 
had previously been noticed flying unusually close 
together, and at the moment of disaster one was 
directly over the other. The upper one was seen 
suddenly to plunge downward while the lower seemed 
to shoot upwards. They met with a crash and fell 
together to the ground. The pilot of the lower 
machine, Captain Anderson, and the passenger of 
the upper, Air-Mechanic Carter, lost their lives, 
while the pilot of the upper machine, Lieutenant 
Wilson, escaped with severe injuries. On Monday, 
the 11th of the month, No. 2 squadron of the Royal 
Flying Corps (Military Wing) left the Montrose Base 
with its attached mechanical transport on a test 
flight by stages to Salisbury Plain, there to take part 
in the Military Wing Concentration Camp. On the 
15th the stage set was from West Hartlepool to York. 
A thick bank of fog was encountered near Northaller- 
ton, and one of the machines, that piloted by Lieu- 
tenant Empson, with Air-Mechanic Cudmore as 
passenger, came to grief. It seems probable that the 
pilot lost his sense of position in the fog, and in 
attempting to descend mistook his distance above 
the ground. Both on board lost their lives in the 
ensuing wreck. Three other machines of the squadron 
also sustained damage about the same time under 
much the same circumstances, but fortunately without 
involving further fatalities. . 


Loss of the Empress of Ireland. 

Ar the moment of writing it is possible 
to say but little with any certainty as to the appalling 
accident to the Empress of Ireland in the St. Law- 
rence. We know that she left Quebec on Thursday 
night, and that in the early hours of Friday morning 
she was enveloped in a fog bank, which blotted out 
a collier, the Storstad, which she had seen, but shortly 
before, two miles away. We know, too, that sovn 
afterwards the Storstad struck her nearly amidship, 
and that in little more than a quarter of an hour she 
had sunk, carrying over a thousand souls to deat. 
Why she was struck we do not yet know, nor why 
the blow was so rapidly fatal. Both captains, whv 
have fortunately been saved, assert that their ships 
were going dead slow. Indeed, Captain Kendal, 0! 
the Empress of Ireland, had stopped his vessel an: 
had, by his own evidence, signalled the Storstad tv 
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ffect. Captain Anderson, of the latter vessel, 


that . ‘ 

erts that he himself was moving at a very slow 
ri whilst he is convinced that the Empress was 
ing rapidly. In such a conflict of evidence 
pus sonsibility can be put upon the shoulders of neither 
Sain, and we must await, with what patience we 
ean muster, the reports of the official inquiry, which is 


to open on the 9th inst. A more serious point for 
the consideration of engineers and shipbuilders is, 
why the Empress of Ireland, one of the latest pro- 
ducts of naval architecture, should have succumbed 
so rapidly to @ blow from a much smaller vessel. It 
is said that she was ripped from midships t« the stern. 
If that is proved by the inspection of divers, who can 
work easily in the depth at which she is sunk, to be 
true, no further evidence will be required to prove 
that one or other of the vessels was moving at a high 
speed at the time. 
Gustav Hamel. 

Ir is impossible now to accept Mr. Hamel’s 
fate otherwise than as established. Before 5 a.m. 
on Saturday, the 23rd of the month, he left Villa- 
coublay on a new Morane monoplane fitted with an 


0 horse-power Gnome engine. It was his intention 
to fly to Hendon and subsequently, with bis new 
machitie, to take part in the “ Aerial Derby” round 
London, arranged for the afternoon of that day. 


Stopping first at Le Crotoy, he arrived at Hardelot 
at 9.30 a.m. From this point he set out at 12.15 to 
fly across the Channel. The cross-Channel steamer 
Riviera reported having seen an aeroplane overhead 
in the afternoon, but if this were Hamel he must have 
been considerably delayed at the outset of his passage, 
for Hardelot is on the French coast just south of 
Boulogne. The weather conditions were certainly 
against him, and his engine is said to have given him 
previously some considerable trouble. He  dis- 
appeared and no trace of him, dead or alive, or of his 
machine has since then to the time of writing been 





found. The most likely explanation of his fate is 
that in the mist which enveloped the Channel on the | 
day he lost his direction and flew either down Channel 
or into the North Sea, and that when far from help 

his engine or his petrol supply failed. His position | 
in aviation in this country was brilliant. In the words | 
of an official communication issued by the Admiralty, 
“he was without question the foremost exponent in | 
these islands of an art whose military consequence | 
is continually increasing,” and ‘his qualities of 
daring, skill, resource, and modesty merited the 
respect of those who pursue the profession of arms.”’ 
He was a British subject, and was the son of a well- 
known English surgeon. He studied aviation first 
in France, but spent most of his time and achieved | 
the greater part of his renown in this country. - 





Municipal Trading in Vienna. 


VIENNA’S municipal indebtedness is piling | 
up rapidly. Since 1898 the city has borrowed nearly 
thirty millions sterling, and now a new loan is about | 
to be issued for three hundred and seventy-five million 
crowns, or nearly sixteen millions sterling more. 
Two-thirds, or even more, of the new loan will be 
devoted to the development and extension of various 
municipal ownership undertakings, chiefly traffic 
systems. The largest single item is six million pounds 
for building new underground railways to relieve the 
congested traffic in the centre of the city. The streets 
in the inner city, lying within the Ringstrasse, are too 
narrow to admit tramlines, and up to now have had 
only an indifferent service of horse omnibuses. Just 
what sort of underground lines are to be built, and 
where, is not yet decided, but for political reasons the 
council is goink to get the money first and settle 
later how it is to be expended. Two and a-half 
millions are to be spent upon new tramways, chiefly 
in the outlying districts, and there will also be a con- 
siderable amount devoted to the extension of the 
present electric lighting and gas plants. In its 
electric lighting plant the city has been more fortunate 


than in other departments of municipal ownership. 
From the report for 1913, just issued, it appears that 
the city gained a clear profit in the year of some 
£400,000 from this plant. The income from all 


sources was £1,360,000, of which £320,000 was for 
power supplied to the municipal tramways. This 
would appear a very satisfactory result were it not 
that the charges for electric light in Vienna are said 
to be higher than in almost any capital in Europe. 
The charge per hundred watt-hours in Vienna is 
seven-tenths of a penny, as compared with a fraction 
under a halfpenny in Paris, although it is said that 
the conditions of production are more favourable 
in Vienna than in Paris. The power supplied to the 
'ramway service, too, costs just double what it does 
in Prague, where both undertakings are also owned 


RAILWAYS IN CHINA. 
(By our Special Commissioner.) 
No. IV*. 
NANKING CITY RAILWAY. 


Tus small line is the only one of its kind in China. 
No other city is served by a railway running through 
it in quite suburban fashion. 

Nanking is one of the largest cities in China, and 
was at one time the southern capital. During the 
late revolution it was the scene of much fighting 
between the armies of the North and the South. 
It was at Nanking Dr. Sun Yet Sen was elected the 
first President of the new republic, on December 29th, 
1911. The Tartar city—the ancient seat of thé 
Ming dynasty—was completely destroyed. I walked 
through this once city of palaces, and there was 
scarcely one stone left upon another. Only Munchas 
lived in the Tartar city, and the common people were 
not allowed to visit it. In this respect it had some 
resemblance to the Forbidden City in Peking. 

The city line was the conception of the late viceroy, 
Tuan Fang. The terminus of the Shanghai-Nanking 
Railway is just outside the city of Nanking, and the 
Viceroy wished to make it possible for his people to 
join it from the furthest and most populous districts, 
for Nanking covers over 15 square miles—enclosed 
within almost impregnable walls. 

The money for the undertaking was furnished 
from provincial sources, and the line is therefore the 
property of the Kiansu Government. The cost for 
the total length of eight miles is given as 500,000 taels, 
or, say, £8000, a mile. The construction was entrusted 
to Mr. A. H. Leeme, Mr. A. H. Collinson, who was at 
that time engineer-in-chief for the Shanghai-Nanking 
Railway. being consulting engineer. It was finished 
in 1908. Although there is a junction with the larger 





one class of passengers, and the reduction of fares 
to about 1 cent. per mile. The third-class rate is now 
24 cents, and the average train carries seventy-five 
passengers, while it lumbers along at the rate of 
14 miles an hour with empty first and second-class 
compartments. 


TIENTSIN-PUKOW RAILWAY. 


The railway between Tientsin and Pukow is one 
of the two main lines connecting the Yangtse Valley 
with the North, the other and older line being that 
which has its southern terminus at Hankow. Both 
of these lines converge on Peking, the Tientsin— 
Pukow by the Peking—Mukden Railway, the other 
having its northern terminus at the capital. 

The Tientsin—Pukow Railway is part of the great 
trunk line to the North, connecting Shanghai with 
the Siberian Railway. The railway from Shanghai 
to Nanking has been opened since 1908. It took 
passengers as far as Nanking, and those who wished 
to proceed North had to take a river steamer from 
Nanking to Hankow and join the railway there. 
Now it is simply a matter of crossing the Yangtse 
from Nanking to Pukow and entering a through 
carriage there for Tientsin. The journey from 
Shanghai to Victoria Station, London, can now be 
accomplished in fourteen days. 

The line under consideration was, when a project 
only, the subject of protracted negotiations. It has 
always been supposed that the country through which 
the line would pass naturally fell within the sphere 
of British influence. In 1898, however, Germany 
acquired certain rights for railway construction in 
the province of Shantung, and as the line had to pass 


| through that country, disputes arose, and the British 


rights were seriously challenged. After much trouble 
an Anglo-German-Chinese agreement was arrived at, 
and a joint loan was arranged for the building of 














line, the city line is run as an entirely separate concern. 
There are two locomotives, both of American manu- 
facture, and the carriages and wagons were mostly 
taken over from the old Woosung line, now part of 
the Shanghai-Nanking. The city line does not pay, 
income and expenditure being about equally balanced, 
with no margin for payment of interest. 

When the foreign engineers had completed the 
construction, the working of the line was taken over 
by Chinese officials, representing the Provincial 
Government. An annual report is furnished to the 
Board of Communications, but-there is no control 
exercised from that quarter. The total number of 
passengers carried annually is about 600,000. There 
are eleven trains daily each way. The fares work out 
at first-class, 2d. per mile; second, Id.; and third, 4d. 
The total revenue is about £8000 per annum, and this 
is all swallowed up in working expenses. Besides 
the fact that no profits are shown, the stock is 
deteriorating, and the inevitable items of repairs 
and renewals must be faced soon. A city with nigh 
half a million inhabitants should be well able to 
support a service running through it. But this line 
is too heavy, and the stock is out of keeping with the 
requirements. It is an extension of the Shanghai-— 
Nanking Railway—one of the heaviest in China—with 
4ft. Shin. gauge, 901b. rails, and heavy sleepers, 
laid across a city which a steam or electric tramway 
would have served much better. The carriages, too, 
are the same as those used on the main line, roomy 
and luxurious enough for a trans-continental journey. 
The whole thing is an incongruity, and must sooner 
or later be changed or cease to exist. This line presents 
an attractive proposition for electrification. Mean- 
while, some effort might be made to popularise it 
by the introduction of lighter carriages carrying only 








by the municipality. 





* No. III. appeared May 22nd. 


BRIDGE OVER THE HWAI RIVER 


the line. The Grand Canal of China was fixed on 
as the northern boundary of British operations, and 
from there to Pukow on the Yangtse became the 
British portion, a length of 2364 miles, out of an 
estimated total of 628, which turned out to be 631 
miles, from Pukow to Tientsin. Under the agreement 
with the Chinese Government, while the British and 
German loan syndicates were to provide the necessary 
funds for the construction of the railway, the work of 
construction was to be carried out by the Chinese 
Government, with British and German engineers-in- 
chief for the respective sections. In the spring of 
1908 the chief engineers were engaged, Mr. T. W. T. 
Tuckey, M. Inst. C.E., who had been for twenty-one 
years employed on the northern railways, being 
appointed engineer-in-chief of the southern section, 
and Herr Dorpmiiller, of the Shantung Railway, 
engineer-in-chief of the northern section. But 
there was considerable delay in appointing the 
various Chinese officials, and it was not until the end 
of July, 1908, that the managing director of the 
southern section arrived at Nanking, and opened his 
office there. It is with that section, constructed with 
British money, that this article deals. 


SOUTHERN SECTION. 

A preliminary survey had been made for the loan 
syndicate, but the final survey was not commenced 
till September, 1908. According to the “ China 
Year-book ’’—which, by the way, is a publication no 
writer or worker in connection with China can afford 
to be without—the line was opened for traffic on 
June 2Ist, 1912. This does not mean that the con- 
struction was finished, for it is not finished now, 
a great deal of work being necessary, particularly 
at the southern terminus. The dates are given to 


show that, roughly, despite the fact that a revolution 
took place in the period, and also that the line was 
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the scene of two battles, the southern section was | mostly with hard broken limestone from the hills. 
only four years in building. A ruling gradient of | The stations are plain, but neat, and contain a good 
1 in 100 was fixed by the preliminary survey, but this | deal of accommodation. All are arranged so that 
was improved to 1 in 150 on the final survey. | extensions can be made readily when required. 

Similarly. it was found that the original curve radius The workshops are situated within the old city of 
of 1000ft. could be increased to 2000ft. Of course, Pukow, the old city wall bounding the site on two 
these advantages cost time and money. but the | sides. Sufficient space has been acquired for a very 
importance of taking 50 per cent. off the maximum | large works, but for the present only workshops 
gradient and doubling the curve radius is great, | large enough for the erection and ordinary repairs 
especially on a main trunk line. These changes would | of the rolling stock of the southern section have been 
be cheap if they represented £1000 a mile on the whole | built. The main building consists of six 42ft. spans, 
section, but from personal observation I doubt if | each 200ft. long, these being used for boiler and smith 


they cost a tenth of that sum. 


The Pukow terminus is situated close to the Yangtze | 
River, with the object of discharging direct into | 


trucks from steamers, and also in view of a train 
ferry eventually being 
Shanghai-Nanking Railway and the one 
consideration. The site is low 
continually under water. In fact, it has to be redeemed 
from the high-water bed of the river. 


wharfs and cranes, and much more shed room than 
there is at present, are necessary. And for these, 
the walls and piers, and even the ground itself, have 
to be built and raised on what is literally a riverside 
bog. It has been said by way of criticism that for 
the present the terminus might have been placed a 
mile or so from the river on harder and higher ground. 
The river problem had, of course, to be faced sooner 
or later, and by doing so at the beginning, Mr. 
Tuckey had, in addition to the building of a railway, 
the task of redeeming a great deal of land, and con- 
structing expensive works on it. 

For the first hundred miles the line runs through 
difficult country. There are several long rock cuttings, 


instituted between the | 
under | 
and was almost | 


This will be | 
a@ most important terminus, and it has already cost | 
a great deal of money, although additional sidings, | 


| shop, machine and fitting shop, carriage and wagon 
| repair shop, erecting shop, paint shop and carpenters’ 
shop. Adjoining is a building 200ft. by 42ft., used 
as @ boiler shop, and brass and iron foundry. A store, 
oil store and offices are the only other buildings at 
present completed. The shop shafting is driven direct 
by a single-cylinder Robey fixed engine, steam being 
supplied by two Lancashire boilers, each 20ft. long 
by 5ft. 6in. diameter. Eight brake vans and four 
officers’ inspection cars have been built in the works ; 
the water tanks, water cranes, &c., needed along the 
line have also been made there. 

The rolling stock has mainly been purchased from 
England, except the carriages and wagons, the 
| majority of which have been built in Shanghai, some 

being obtained from the Continent as well. Two 
| tank locomotives were obtained from America at 


THE GERMAN NAVAL ARCHITECTS, 
No. I. 

THE summer meeting of the German Nava! Are}j. 
tects was opened on May 27th in Stuttgart in tho 
presence of the King of Wiirtemberg in the hal! of the 
National Museum. After speeches of welcome had been 
delivered by representatives of the Government ang 
of the town of Stuttgart and by the Rektor of tho 
Technical College, Geheimrat Professor J. Kudloff 
of Berlin, read a paper on 


““Guns AND ARMOUR.” 


Observing that the contest between guns and 
armour had again become keener, the author gaiq 
that it really dated from the introduction of the 
shell in about 1820, but that it had taken a more 
pronounced form thirty-three years later after the 
decisive results of the battle of Sinope, when the 
Turkish and Egyptian flotilla was destroyed in a very 
few hours by the Russians. Guns of 45 tons weight 
were built in the early seventies. The Duilio, the 
Gloire, and the Inflexible, the latter with very thick 
armour, represented the earlier steps in the d velop- 
ment. After the Inflexible armour, had come the 
Schneider, the “‘ compound,” the nickel steel, the 
Harvey and the Krupp armours, the last-mentioned 
having a resistance 2} times as great as that of the 
old wrought iron plates. Modern armour plates of 





the commencement. They were wanted in a hurry, | 
and the American makers were able to promise very | 
quick delivery. They have been thoroughly satis- | 
factory. Two tender locomotives purchased later | 
from an American maker, owing to a whim 
of the managing director, have not proved such 
good bargains. The passenger locomotives are | 
4-6-0 type, and have cylinders 20in. by 26in., | 

| 





| 


| 
| 
| 


| 


| 


| increased, and they were provided with caps. 


| not in Great Britain. 


350 mm. (13-8in.) in thickness had greater power of 
resistance than the 610 mm. (24in.) Inflexible armour, 
Improvements in the design, material and propor- 
tions of the gun tubes and the use of better powder 
had, even for considerably smaller calibres, led to 
better performances than those of the 45-ton guns, 
Meanwhile the projectiles had begun to be made of 
case-hardened wrought steel; their lengths were 
The 
30.5em. (12in.) gun was introduced in the middle 
of the nineties, since which time until quite recently 
it had held its ground. The power of the 30.5 cm. 
gun had in Germany been gradually increased, but 
This latter circumstance was 
attributed by the author to the fact that the British 
wire-wound construction would not allow of a further 
increase of pressure; he also stated that, in spite 
of improvements, the life duration of the  wire- 
wound guns was still unsatisfactory. The increase 


| to 34.3em. (13}in.) had been made partly on this 


account and partly to enable greater bursting charges 
to be given; it was not intended to give increased 
penetration, which, for the 230mm. (9in.) armour 
plates to be pierced, was already sufficient. The 
advent of the Dreadnought brought armour up to 


| 279mm. (llin.), and later up to 350mm. (13-8in.), 


though even here the penetration of the improved 
30.5cem. gun was still sufficient at the fighting 
distances formerly contemplated. Meanwhile, how- 
ever, the power of the torpedo had been greatly 


| increased, and it was anticipated that the naval 
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and the maximum gradient had to be resorted to for 
about 40 miles. There is also a good deal of swamp 
ground, ‘necessitating high embankments. In one 


MILE 51 
wheels 5ft. 9in. diameter, heating surface 2050 | 
square feet, grate area 28 square feet. The 


180]b. The weight on the 


The tenders are carried 


working pressure is 


part there is a stretch of flood land of over five miles, coupled wheels is 48 tons. 
where the top of the formation is 20ft. above the on bogies, and have a capacity of 10 tons of coal and 
ground level. 4500 gallons of water. The goods locomotives are 

These flood areas, which are dry three parts of the 2-6-0 type, with six-wheeled tenders. The cylinders 
year, are perhaps the cause of more anxiety in railway are 19in. by 24in., heating surface is 1611 square 
building in China than all the other troubles put | feet, grate area 24 square feet, and the working 
together. The precarious nature of the subsoil and pressure is 180 lb. The tenders have a capacity of 
the difficulty of gauging the extent and rise of the | 7} tons of coal, and 4000 gallons of water. The 
floods must produce many interesting problems and | passenger cars have steel underframes and bodies 
occasion some uneasy hours. of teak. They are carried on four-wheeled bogies. 

The highest point in the whole section is 224ft. |The length is 60ft. in every case. The 30-ton cars, 
above the level at Pukow terminus. This is reached | low-side, high-side and covered cars, have pressed 





twice. After the first 100 miles or so, the country is 
practically flat, although there are several cuttings 
to avoid long detours and sharp curving. The longest 
bridge is that across the Hwai River. It has nine 
spans of 200ft. The piers are founded on steel 
caissons, sunk by compressed air to solid rock. The 
Tse Ho bridge has five spans of 200ft. and three of 
50ft. The Fei Ho flood opening has sixty-two 30ft. 
spans. The Huei Ho bridge has one span of 200ft. | 
and twenty of 30ft. All other bridges are under 500ft. | 





steel underframes, pressed steel bogies and _ steel 
bodies. The 20-ton covered cars have steel-built 
underframes and steel bodies. 

Through traffic to Tientsin was opened in December, 
1912, on the completion of the bridge over the Yellow 
River, on the northern section. The southern section 
is now practically complete, with the exception of the 
Pukow terminus, which is a work of considerable 
magnitude. 

Mr. J. Alston is mechanical engineer in charge of 


in length. Steel girders have been used for all openings | the locomotive department, and Mr. Chao Ching Hua 
above 12ft. span. is resident director in Nanking. 

The gauge is 4ft. 8}in., the standard gauge of 
China. The track of both main line and sidings is 
laid throughout with an 85 lb. rail, British standard 
flat-footed section, 19,000 tons of rails being obtained In deciding to build the immense new dry dock, which 
from Europe and the balance from the Hanyang | forms part of Boston’s port development, of reinforced 
Steel Works at Hankow, China. The joints are | Concrete with wearing surfaces, or altars, of granite, 
“ staggered,” which is a unique feature in China. The photographs of reinforced concrete beams formed one of 
sleepers are of wood, 8ft. by 9in. by 6in., and most of | ag Aca ~ agg — PG 8 reg oo ower 
them are of Japanese oak, though some Tasmanian | arg oc: gprs, Nprcmcmosmsmead 9 ytaepep seine: Tec ygretite 


scathier ciel a “ : | and frost action of sea water could be neutralised even 
imber and some . ustralian Jarrah has also been | when the material was subjected to alternate immersion 
used, The line is heavily ballasted throughout, 


under water and exposure to the air. 








| battles of the future would be fought at greater 
| distances. Although the more lightly armoured parts 
| of the vessels could still be pierced by the 30.5 cm. 
| guns, it was desirable to have larger guns to pierce 
| the water-line and other thicker armour, and con- 
sequently the newer vessels had been designed with 
;guns of 35.6cm. (l4in.) and even 38em. (15in.) 
| calibre. As regarded the life of the gun, the author 
| said it was necessary to work with reduced charges 
| in time of peace. He gave some illustrations from 
| British practice, and a formula for the life of the 
gun taken from THE ENGINEER, 1911, Vol. I., page 
399, but avoided giving a comparison between British 
and German conditions. Tabulated results adduced 
| for some larger and smaller guns showed that a 6in. 
gun could fire about five times as many shots as a 
12in. and about 6} times as many as a 13}in. gun. 
Amongst other advantages of the large gun was the 
increased bursting charge which it made possible in 
A.P. projectiles, which came nearer and nearer to 
that of the explosive shell. This suggested the 
possibility of having one type of projectile on a 
vessel instead of two. Turning to the Dreadnought 
and her successors, the author noted with satis- 
faction that the all-big-gun system was being given 
up again in favour of that of a combination of larger 
and smaller guns, which Germany had never aban- 
doned. With regard to the 30.5cm. gun, it was 
desirable, in view of the practical advantages of 
uniformity, to keep it as long as possible, but the 
advantages of the 38cm. gun were so great that its 
adoption was to be looked for. The gun arrangement 
on shipboard would be simplified by the introduction 
of this weapon in so far that it would no longer be 
necessary to put three or four guns in a turret, as 
had been done in America and in France. The author 
finally suggested that, since the number of the 
German war vessels was fixed by law, it was desirable 
to increase the fighting value of the individual units. 

Geheimrat Professor Hiillmann, who rose to discuss 
the paper, gave expression to the view recently held 
in English circles that fire superiority was the one 
factor of importance, as was shown by the naval 
battles of the past, and said that this was therefore 
in all cases to be aimed at. Moreover, in addition 
to the material damage, the moral effects of the blow 
of a projectile of about a ton in weight and having 
400 m. striking velocity must not be left out o! 
account. A further argument for the use of large 
calibres was the behaviour of the projectiles in striking 
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ricochet than the smaller ones. He was sorry that 
careful firing trials with the 38cm. gun were not yet 
available. : 

In the course of the inspection of the Engineering 
and Material Testing Laboratory of the Technical 
College which followed the reading of the paper, 
professor von Bach called attention to the importance 
to the engineer of general education, which in the 
course of his professional training should not be 
neglected. Further, scientifically conducted experi- 
ment should in future be made the basis of engineer- 
ing work, For the intellectual working up of the 
material yielded by experiment, a comprehensive 
general education, especially in the direction of 
higher mathematics and technical mechanics, was 
necessary. Thus equipped, the German engineer 
would continue to maintain his high position in the 
world. 

Professor R. Baumann, of the Technical College, 
Stuttgart, then read a paper on 

‘‘ EXPERIMENTS WITH CASE-HARDENING,”’ 
which, in the main, took the form of a report on the 
results of experimental work carried on by the aid 
of subventions from the Robert Bosch Fund. Pro- 
fessor Baumann adverted to the fact that the super- 
ficial addition of carbon to parts of machinery 
subject-to wear produced conditions similar to those 
of the encasing of a soft tough core of metal in a 
sleeve of harder but brittle metal. The object in 
view was the combination of these qualities in a 
finished working part, but it was_a matter for investi- 
gation in how far the one quality suffered at ‘the 
expense of the other. If the hard exterior cracked 
under tension, the inner material had not only to 
do all the work, but extra local strains were set up 
in it at the crack. Tensile tests had been made on 
metals with and without case-hardening and at 
different temperatures. The tests had been extended 
to materials heated and quenched at temperatures 
of 200 deg., 400 deg. and 650 deg. Cent. respectively, 
and to others that had been slowly annealed. The 
materials treated were ordinary steel, nickel steel 
for case-hardening, and chrome nickel steel also for 
case-hardening. The tensile test samples were 15 mm. 
in diameter and were case-hardened to a not very 
uniform average depth of 1 mm. to 14mm. Notched 
bar and other tests were applied. Under the bending 
test, pieces of sufficient length and not very deep 
cementation developed numerous cracks. Where the 
material was not tough, the sample broke directly 
a crack appeared. In the tensile tests made at 
ordinary temperatures, the cracking of the cemented 
outer layer caused the sample to break. Contrary 
to previous expectation, the same thing happened 
in tests at high temperatures also. In most of the 
case-hardened samples, the fractures were at right 
angles to the axes, but in samples in which quenching 
had taken place at 40 deg. Cent. they were generally 
diagonal. One of the latter reached a test load 
several times as great as those withstood by any 
of the other samples; to what favourable .cireum- 
stances this was due was a matter for speculation. 
Several of the samples, polished and etched, showed 
the carbon gradually increasing in quantity from the 
middle towards the edges without any sharp line of 
demarcation. The special steel samples showed a 
much finer grain than the iron samples, the transition 
from the case-hardened layer to the unhardened core 
being here still more gradual and regular. The 
Brinell ball pressure test, which in some cases had 
a tendency to break through the hard crust, gave good 
results with the special steels also. Under the tensile 
tests, the un-case-hardened samples that were annealed 
had an elongation of 31.8 per cent., and when 
hardened and quenched, they stretched by from 
5.4 to 5 per cent. only, this being due to the circum- 
stance that the surface cracked and the resistance 
of the whole then collapsed. The hardened samples 
thus showed less tensile strength than the unhardened 
samples. In the diagrams of stress and elongation 
shown to the meeting, the lines for the case-hardened 
samples curved upwards to the point of fracture 
without the appearance of rapid yield. Diagrams 
for case-hardened and uncase-hardened materials 
showed permanent set at points for the former 
at something like half the loads at which it appeared 
in the annealed, but otherwise untreated, material. 
'o keep the permanent set point as high as possible, 
the quenching must be done at a sufficiently high 
temperature. Case-hardened nickel steel quenched 
at 400 deg. Cent. broke at 8000 kilos per square 
centimetre, and up to 4000 kilos. per square centi- 
metre showed little permanent set. When annealed 
it broke at 4000 kilos. per square centimetre, the 
permanent set being, up to this point, only slight. 
Quenched at 200 deg. Cent. it showed considerably 
more permanent set, and broke at 3500 kilos. per 
Square centimetre. |Un-case-hardened nickel steel 
broke at 3500 kilos. per square centimetre when 
«umnealed. When quenched at 200 deg. Cent.~ it 
broke at about 8000 kilos. per square centimetre, 
with little more than half the permanent set of the 
case-hardened sample quenched at 400 deg. Cent., 
which broke at about the same load. Comparative 
tests with case-hardened and uncase-hardened chrome 
nickel steel showed peculiarities similar to those of 
the nickel steel. The former broke at loads between 
3000 kilos. and 4000 kilos., and the latter at loads 
between 3000 kilos. and a little above 5000 kilos. 
per square centimetre. 





A series of diagrams giving the units of work 
required in the notched bar test at various tem- 
peratures illustrated the considerable reduction 
of ductility due to case-hardening. At tempera- 
tures of about 500 deg. Cent., the upper limit 
in the diagrams, a considerable improvement was, 
in the case of the steel samples, observable. Note- 
worthy was the brittleness at low temperatures. 
Case-hardened nickel steel samples quenched at 
200 deg. Cent. again showed greater elongation than 
the mild steel samples. Brittleness at low tempera- 
tures was not here manifested ; in general, the samples 
broke after a much greater expenditure of work. 
Samples quenched at high temperatures—up to 
650 deg. Cent.—in several cases behaved remarkably 
well. The results for chrome nickel case-hardened 
steel samples were much like those given by nickel 
steel. The fractures showed the coarsest grain to 
belong to the mild steel samples. Their appearance 
seemed to show that the treatment accorded to them 
had not been the most suitable. Spare samples 
subsequently heated up to 880 deg. Cent., cooled 
again in water and quenched at 200 deg. Cent., 
gave better results. Bending tests gave results which 
also enabled a judgment to be formed as to the tough- 
ness of the material treated. In general, the various 
tests carried out were thought to show :—(1) The 
superiority of the special steels for the purpose in 
view ; (2) the importance of the treatment of the 
material ; (3) that the toughness of the core material 
came into play only to a limited extent. In conclusion, 
the author recommended that tests be made in par- 
ticular cases to ascertain whether case-hardening or 
the choice of a special steel material would be more 
suitable for parts subject to considerable wear. 


A second paper by the same author on 


‘““ TENSION AND ALTERATION OF Form IN RIVETING 
IN RELATION TO Hore Cracks” 


was taken as read. After referring to former announce- 
ments of the Stuttgart Laboratory on the subject, 
Professor Baumann wished, in his paper, again to call 
attention to the importance, first, of the power applied 
in the forming of the rivet head and of the pressure 
with which the latter bore on the pls.tes after it was 
formed ; secondly, of the pressure -f{ the hot soft 
rivet on the sides of the rivet hole; and, thirdly, 
of the heating experienced by the plates connected. 
He expressed a warning against the application of 
excessive pressure by means of hydraulic riveters, 
and showed that it might even reduce the desirable 
pressure tending to bring the plates together. The 
plates were thereby bruised and bent, and the holes 
were subjected to strong radial pressure, and it was 
no wonder that cracks showed themselves in cases 
in which the material was also not of the best. The 
effects of the application of excessive pressures were 
illustrated in the paper by a series of sketches. The 
importance of allowing rivets to cool down and the 
advantages that might accrue from a cooling of the 
riveting dies were pointed out. The plate round 
about the rivets was found to be heated in the process 
of closing to a temperature of 350 deg. Cent. or more 
at a distance of 5mm. (about .2in.) from the edges 
of the holes. Strains thus set up between the hot and 
the cold parts of the plate were, it was shown, most 
intense at the weakest points, i.e., at the edges of the 
plates opposite the rivets. Strain figures could be 
observed on the plates when the latter were polished, 
showing that the yield point had been passed. To 
enable a distinction to be made between the respec- 
tive effects of pressure and heat, the Laboratory had 

ieces of riveting done with cold lead rivets, and then 
had the latter replaced by hot iron ones put in with 
the same pressure. In order to produce the flow 
figures on the plates, much higher pressures had to 
be applied in the case of the cold than in that of the hot 
rivets. The formation of the figures began at the points 
of contact of the plates. With the hot rivets, figures 
appeared at 15,000 kilos. (nearly 15 tons), or rather 
more than a quarter of the power available, although 
the rivet heads were not yet properly developed. 
The temperatures attained in riveting were often of 
degrees corresponding with yellow or blue heats, which 
were usually accompanied by brittleness. As a result 
of such conditions, cracks might develop later. An 
examination of a boiler plate in which some of the 
rivet holes had developed radial cracks showed that 
the insides of the holes had deep rough fissures 
probably due to rimering. The material would sub- 
sequently have been heated to yellow or blue heats, 
and the combinations of tension—rimering and heat 
straining—had sufficed to cause the cracks. Other 
holes that did not show signs of rimering had escaped 
without cracks. The punching of rivet holes would 
on the application of these principles also appear in 
a new light. 

These two papers were not discussed. 








Tue jinriksha or man-drawn vel icle so universal in the 
Far East is being rapidly superseded by a “ cycle- 
riksha,”’ which was first put on the market in Shanghai. 
It is a basket chair cycle combination, propelled by a 
coolie riding behind and completely shielded from the 
passenger. The model is nicely upholstered, hes good 
springs, and is fitted with pneumatic tires. Moreover, 
according to the Contract Journal, there is being manu- 
factured in Birmingham another type of the same vehicle 
fitted with a motor. 





THE SPLIT-PHASE SYSTEM. 


THE experiments that led up to the development 
of the new split-phase electric railway system that 
is now beginning to make headway in America were 
dealt with nearly three years ago in a paper read before 
the American Institute of Electrical Engineers by 
Mr. E. F. W. Alexanderson. Since then little has 
been published about the system; indeed, in this 
country it has been practically ignored. At the time 
the paper was read only small apparatus had:been 
constructed, and even in America little importance 
was attached to the invention, but now that the 
system is about to be put to the test of practical appli- 
cation it demands attention, and we therefore propose 
to deal briefly, in the first instance, with Mr. 
Alexanderson’s paper. 

It is pointed out that a polyphase induction motor 
can be made to work with single-phase current by 
connecting two of its terminals to the supply and 
giving the rotor a start. A three-phase motor has 
three terminals, and when the machine is running 
in this manner it is possible to draw from these ter- 
minals three-phase ‘current. The arrangement is 
shown on the left of Fig. 1, where the machine fed 
with single-phase current is marked “ phase con- 
verter,” and that operated with the three-phase 
current derived from this converter “ motor.” Un- 
fortunately, the output of a phase converter of this 
kind is unbalanced and the starting torque of the 
motor poor. It has therefore been necessary to modify 
this simple arrangement. 

The new phase converter can best be considered 
by dealing with a two-phase machine, as shown 
diagrammatically on the right of Fig. 1. Phase A 
of the converter, it will be noticed, is fed directly 
from the line, whilst phase B of the motor is fed 
through the windings. Theory and practical 
results show that the maximum starting torque 
of such a combination is between 45 per cent. and 50 
per cent. of the torque of the same motor when fed 
with polyphase current. Evidently, then, it would be 
impracticable to use this arrangement for mailway 
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phase B and the phase displecement between the 
voltage of phase B and the voltage of phase A. Torque 
developed by a two-phase motor is proportional 
to the product of the voltages on phase A and phase B 
multiplied by the sine of the phase displacement 
between phase A and phase B. The voltage 
triangles for an induction converter delivering current 
to the motor under the conditions of maximum 
torque are shown under the right and left-hand 
diagrams in Fig. 1. With a simple-phase converter 
of this type the voltage at the terminals of the motor 
is very far from a balanced polyphase voltage, and 
to improve these conditions it is necessary to. correct 
the phase displacement and increase the current in 
phase B. 

The first remedy that suggested itself was to 
connect the motor in series with the phase converter, 
for then the latter is forced to act as a series trans- 
former with respect to phase A and phase B, trans- 
forming the current from one winding to the other 
and displacing it by approximately 90 deg. This 
was found to improve matters considerably. The 
torque obtained on the motor with the series connec- 
tion is about three-quarters of the starting torque 
obtainable when the motor is fed with polyphase 
current. This is certainly an improvement, but 
scarcely acceptable. The reason why the torque is 
not perfect is that all the lagging current supplied to 
phase B of the motor must be transformed twice by 
the phase converter, passing from stator to rotor and 
back from rotor to stator, thereby causing a con- 
siderable drop in voltage. To overcome the diffi- 
culty, it was decided to interpolate in phase B a 
voltage derived from the line, so as to create arti- 
ficially a phase displacement between the output of 
the phase converter and the input of the motor. In 
this way the phase converter is made to give an 
output of leading current instead of lagging current, 
whilst the motor receives lagging current as before. 

With increase of load the converter tends to raise 
its voltage, and the voltage and current of the 
secondary phase can be regulated by selecting a 
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suitable voltage for interpolation between the wind- 
ings. Two alternative arrangements are shown in 
Fig. 2. In the diagram on the left, an auto-trans- 
former is used for supplying the interpolated voltage, 
whereas in the case of the right-hand diagram, 
phase B of the converter has more turns than 
phase A, and the line voltage is used directly 
for both phases. Tests carried out on this small 
apparatus are described in Mr. Alexanderson’s paper, 
but as the quantitative data arrived at has no bearing 
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on the conditions that exist with large machines, 
they need not be dealt with here. 

As stated at the beginning, the paper was read 
nearly three years ago, and a good deal of new experi- 
ence has since been gained. A few months ago, our 
American contemporary, the Electric Railway Journal, 
published further particulars of the system, from which 
it seems that the phase converter has been altered 
since Mr. Alexanderson read his paper. The diagram 
—Fig. 3—shows the connections for the machine 
in its present form. The line phase of the converter 
is connected in series with one phase of the motor, 
and the other phase of the converter in series with 
the other phase of the motor. By means of an auto- 
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transformer, or extra turns on the secondary of the 
main transformer, a part of the line electromotive 
force is introduced into the last-mentioned phase, 
thus correcting for phase displacement. and reducing 
the induced electromotive force. So far, the arrange- 
ment corresponds with the original arrangement 
described in Mr. Alexanderson’s paper. Now, how- 
ever, in addition to the squirrel cage winding, an 
exciting winding is placed on the rotor, and is 
supplied with synchronous exciting current from a 
small exciter. This eliminates the exciting current 
from the main windings, and greatly improves the 
power factor. 

This secondary of the main transformer is provided 
with tappings to vary the applied voltage, and thus 
the speed, and for supplying the compensating 
voltage previously referred to. All the driving motors 
are connected in parallel, and a reversing switch 
connects them with the converter. In Fig. 4 the 
horizontal line OO! represents the line volts V 1. 
This pressure is consumed in overcoming the con- 
verter counter electromotive force Eca, the motor 
electromotive foree Ema, and the impedance 
drops in the converter and motor. By induction an 
electromotive force Ec b is generated in the second 
phase of the converter, which is in quadrature with 
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Eca because of the spacing of the windings. A 
part of the line voltage Vtb—not indicated—is 
introduced into phase B—see Fig. 2—and the vector 
sum of it and the voltage E c b—indicated in Fig. 5 
by Vmb—is delivered to phase B of the motor. 
By the addition of the voltage Vtb, which is, of 
course, in phase with Vl, V mb is brought prac- 
tically in quadrature and equality with V m a. 
Lastly, a part of the voltage V m 6 is used to over- 





come the motor impedance, leaving as the motor 
counter pressure the electromotive force Em b. 
By connecting the phases A—see Fig. 2—of the motor 
and converter in series, the former becomes a series 
transformer, the secondary of which gives a current 
practically equal to and in quadrature with the 
primary current. This series transformer differs 
from the ordinary type only in this quadrature 
relation of the currents; which is due to the pro- 
duction of the secondary current by the motion of 
the secondary conductors through the primary flux. 
This flux, it is to be remembered, is approximately 
in quadrature with the primary current, and the 
secondary current is approximately in phase with 
the flux. A current I a—Fig. 5—is drawn through 
phase A, its value and phase depending upon the 
load and impedance of the circuit. There is also 
drawn through the auto-transformer a _ current 
Itb, due to the connection of a part of its turns 
with phase B. Its relation to. I b—the current in 
phase B—is determined by the proportion of turns 
included in phase B. The line eurrent is the vector 
sum of Ia and I¢b. As the current in phase B is 
the secondary current in a series transformer, it is 
proportional to the primary current, and with the 
same number of turns in each winding the two should 
be equal. They should, moreover, as already pointed 
out, be in quadrature, and would be so but for the 
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presence of impedance and magnetising current. 
But the effect of impedance can be eliminated by the 
auto-transformer voltage, whilst the synchronous 
excitation eliminates the wattless current. It is 
known that in an ordinary transformer the primary 
and secondary currents cannot be exactly equal and 
opposite, for this would mean that there would 
be no magnetisation of the core. The phase 
displacement adjusts itself to produce a resultant 
current to set up the required flux. The same 
applies to a two-phase converter. With equal 
currents in quadrature there would be no magnetising 
current ; therefore the phase displacement adjusts 
itself automatically to some value less than 90 deg., 
and so produces the requisite magnetising component. 

If a transformer were provided with an extra 
winding, and if this winding carried quadrature 
magnetising current, the phase displacement between 
the primary and secondary currents would be exactly 
180 deg. Or if the extra current were increased above 
the necessary value, the phase displacement would 
be more than 180 deg. The flux could not be increased, 
for this would mean that the counter electromotive 
force would then be greater than the applied electro- 
motive foree. The primary and secondary currents 
must then produce a demagnetising component to 
keep the flux at its proper value. It is so with the 
phase converter. The extra winding on the secondary 
or rotor produces any desired phase displacement 
between I a and I b, which are exactly in quadrature 
with one another with complete neutralisation of 
the magnetising component. In Fig. 4, Ia and 16 
are more than 90 deg. apart, which shows that the 
converter is over-excited. Examination of Fig. 5 
reveals the fact that the machine is capable at a!l 
loads of maintaining a high power factor. 

Two years ago the American General Electric 
Company constructed an experimental locomotive 
and equipped it with a 200 horse-power motor 
arranged to work as a phase converter. It has 
a squirrel-cage winding, and was tested with and 
without an exciting winding. To one axle of the 
locomotive was fitted a 250 horse-power motor, 
having a temporary steel cylindrical rotor with no 
winding. With this crude locomotive some very 
satisfactory tests were made under very severe 
conditions, and it was found possible to accelerate 
the engine whilst the current was frequently inter- 
rupted, for as the phase converter runs light it 
looses little speed when the current is switched off, 
even for half a minute or so. The momentum of the 
rotor is considerable, for there is no resistance except 
friction and windage, the excitation failing with the 
power supply. It was also found possible to apply 
full voltage whilst the locomotive was stationary 
and the controller in the “full on” position. The 
converter picked up rapidly, and the motor developed 
sufficient torque to slip the wheels. Finally, the 
current collector was lowered for a period of one 
minute whilst the locomotive was running at full 
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speed. The controller was then set for the revergs 
direction of running, and the current collector raised 
again. Promptly, the motor developed full torque 
in the reverse direction, and the wheels slipped as 
before. These tests led the company to build a 
1600 horse-power converter, having six 300 horsge. 
power motors, and intended to produce at 15 miles per 
hour a tractive effort of 45,000 Ib. and 30,000 Ip, 
at 22 miles per hour. The company is also develop. 
ing some interesting speed control systems, one of 
which is a new pole-changing scheme, 








THE SUB-DIVISION OF SHIPS. 


Art the time when the text of the Convention for the 
Safety of Life at Sea was published three months ago 
it was very obvious that the importance of many of 
the clauses embodied therein was insufficiently appre. 
ciated for the moment, and though there is no danger 
in the future of these points being overlooked, par. 
ticularly now that the Empress of Ireland has been 
sunk by a collision which has some elements of 
resemblance to that which caused the loss of the 
Titanic, some of them call for more than ordinary 
attention, though none to the extent that the new 
requirements relating to construction demand. ‘hat 
a much more standardised principle of settling the 
general features of the sub-division of new vessels 
was necessary in place of the somewhat vague regu. 
lations that were in force between 1891 and the begin. 
ning-of the present year—and which, incidentally, 
were invariably considerably exceeded in practice— 
cannot be gainsaid; but the question was one of 
considerable complexity, and in view of the safety of 
passenger travel and the broad fact that, until the 
time of the Titanic disaster, such bulkheads as had 
been provided had generally sufficed to restrict the 
flooding of a vessel to the compartment most imine- 
diately concerned, coupled with the general insistence 
on the part of owners of all first-class vessels that 
statutory requirements should be greatly exceeded, 
it is hard to find fault with the system, which, in 
itself, was one that was carefully guarded by minute 
examination of the individual merits of all cases 
arising in which the statutory sub-division was left 
in rather a nebulous condition, The fact that this 
is now to be so drastically legislated for under the 
clauses of the Convention does not relieve the Bulk- 
head Committee of the dnus of preparing an excep- 
tionally detailed final report in view of the extensive 
provisions of the International Agreement, which 
were mainly based on an interim report prepared for 
the purpose ; but the work involved has been con- 
siderable and the importance of the subject demands 
more than ordinary care in view of the far-reaching 
nature of the recommendations that will require to 
be made. 

The attention that was devoted to the question of 
the sub-division of ships at the recent meetings of 
the Institution of Naval Architects was almost 
entirely confined to special lines of work, and, even 
so, was only alluded to as a matter of detail. Mr. 
T. G. Owens, of Vickers Limited, touched on the 
question as affecting the design of battleships, and 
Mr. L. Peskett, of the Cunard Company, dealt with 
the aspects of sub-division as influencing both the 
strength and operation of merchant vessels, and those 
in the North Atlantic trade more particularly. Both 
authors introduced some debatable and highly con- 
troversial points. Naturally, the claims that can be 
advanced for and against sub-division differ consider- 
ably in the two cases, but by no means as far as might 
be imagined, while at the same time the principles 
involved are almost identical. Every designer of a 
ship, whether of a North Atlantic mail steamer or of 
a super-Dreadnought for a minor Power, does not 
sub-divide a ship more than he thinks is necessary 
for safety, nor, as a rule, does he neglect sub-division 
when by increasing it he can simultaneously utilise 
it for adding to the structural strength of the ship 
or to convenience of operation. The requirements 
of both designers are not so different in this respect 
as might be imagined. 

Any warship, practically without exception, is 
built mainly on the longitudinal system—that is to 
say, the longitudinal portions of the structure are made 
continuous and the transverse portions are worked 
in in short pieces in between, Merchant steamers, 
on the other hand, are generally constructed with 
great transverse strength in view of the margin of 
strength required for carrying cargo. Nevertheless, 
in spite of this general fundamental difference, many 
of the problems of sub-division are common to both 
types of vessel. These, however, were not those wit h 
which the framers of the regulations embodied in 
the section on construction of the Convention for the 
Safety of Life at Sea were mostly concerned. Theirs 
was a task of no little difficulty, in that they had to 
lay down for future guidance international rules 
capable of general applicability for the safety 0! 
merchant steamers from the point of view of sub- 
division only, and these rules are intended to cover 
all classes of vessel. The designer of a battleship, 
especially if it be one of those occasional units that a 
foreign Power orders, is not trammelled by general 
limitations at all, and can arrange his sub-division 
to suit the merits of the case and the possibly more 
exigent requirements of the local inspecting Naval 
Commission. The consulting naval architect of a 
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large shipping company has hitherto had his hands 
tied, to an extent limited only to the provision of 
sufficient bulkheads to satisfy a fairly lenient survey, 
and even now suffers from comparatively small 
additional requirements beyond those that he 
habitually did his best to supply. But those respon- 
sible for the new regulations were faced with the 
problem of regulating the sub-division of all future 
vessels from 200ft. to 1000ft. long or more in a logical 
and scientific manner in place of, the haphazard 
methods that had held good since 1891. In spite 
of the difficulty of framing regulations that must bear 
a very considerable influence on future hull designs— 
and as they remain at present, prior to the long 
expected report of the Bulkhead Committee, 
must be somewhat incomplete, the clauses to 
which all vessels laid down after July Ist, 
1915, must conform bear evidence of very care- 
ful thought and consideration. That they will 
inevitably cause an increase in weight and cost of 
hulls cannot be avoided ; it is the price that must be 
paid for increased security. 

The broad basis on which the whole question of 
sub-division was considered, and which includes those 
of bulkheads, double bottoms, water-tight doors, 
&e., was that ships should be “as efficiently sub- 
divided as is possible, having regard to the nature of 
the service for which they are intended,” but the 
Convention went no further than to lay down—and 
the rules are sufficiently sweeping to affect designers, 
estimators, and the building staff considerably— 
the minimum requirements necessary for a given 
degree of safety, which varies with the length of ship 
and with a certain “ criterion of service.’”” The regu- 
lations are so framed as to provide the highest degree 
of safety in ships of great length primarily engaged 
in the carriage of passengers. In other words, the 
vessels on the North Atlantic will probably be made 
structurally the safest of all, a record that if statistics 
are to be trusted they have already apparently held, 
in spite of the admitted custom of steaming full speed 
ahead at night in the presence of ice. 

The regulations regarding sub-division are entirely 
independent of other sections of the Conference report 
and have no connection with safety of navigation or 
life-saving appliances, each of which is to form its 
own ideal. But whereas regulations on these points 
can be made extremely clear and definite, the standard 
of sub-division offers vastly more intricate problems, 
and it is here where the regulations seem to be dis- 
tinctly incomplete. Whether they are purposely 
so in order not to clash with the forthcoming Bulkhead 
Committee report we cannot say ; but they certainly 
require further explanation. For although the load- 
water line is the water line used in determining the 
sub-division of the ship, the spacing of the bulkheads 
to be fitted is arrived at by multiplying the calculated 
* floodable length’’ by a “ factor of sub-division ”’ 
which varies according to the class of ship and service. 
That the members acting in this section of the Inter- 
national Conference were greatly guided by an 
interim report prepared by the Bulkheads Committee 
of the Board of Trade for their assistance is well 
known, and, consequently, it may be deduced that 
the final report will follow closely on the same lines. 
It is to be expected, therefore, that the Conference 
regulations on the subject of sub-division will be 
explained at much greater length. 

This ‘“‘ floodable length,’ on which so much is 
destined to hang in future, is to be determined by 
taking into account form, draught, and other limiting 
characteristics, but it is best explained as the maxi- 
mum percentage of the length of the ship—having 
its centre at the point in question—which can be 
flooded under certain circumstances without the 
ship being submerged beyond a line drawn 3in. below 
and parallel to the uppermost continuous deck to 
which all the transverse bulkheads are carried. In 
some ships a continuous bulkhead deck will not 
appear, and in their cases a measure of safety at least 
equal in effectiveness to the preceding case must be 
provided for all conditions of trim after damage. In 
the calculations of floodable length it has been found 
essential to make certain assumptions with regard 
to the exclusion of water from the flooded spaces on 
account of machinery, cargo, coal in bunkers, &c., 
and to enable these to be brought to a common basis 
® percentage permeability has been assumed for the 
machinery space, the portion forward of the machinery 
space, and the portion aft of the machinery space. 
We do not imagine that the Conference regulation 
with regard to detail cases is yet any too clear as 
regards the determination of floodable length, though 
the principle seems perfectly sound. 

It is, however, fundamentally necessary to arrive 
at this length before any final adjustment of bulkhead 
positions can be reached. In practice, we fancy, 
it will really only lead to carrying the transverse 
bulkheads up about a deck higher in most cases, and 
possibly the addition of another transverse bulkhead 
in the portion forward of the machinery space. But 
at first sight it seems probable that the amount of 
additional work involved in a ship designing office 
in calculating the effect of flooding various sections 
lest the ship be submerged below the margin line at 
those points will be considerable. 

The permissible length of one compartment is 
obtained from the floodable length by multiplying 
that length by a factor of sub-division which depends 
primarily on the length of the ship and on a “ criterion 





of service”’ which, as the Convention admits, is to 
form the subject of further study. Generally speak- 
ing, this latter variable will be used to differentiate 
between vessels of the passenger type and those of 
the cargo-carrying and mixed types. The regulations 
contain a table of factors of sub-divisions which form 
maximum and minimum points on two curves, and 


from these it is seen that while for vessels of over 685ft. | 


in length there is virtually little difference in the 
factor, the figures for vessels from 260ft. to 500ft. 
vary considerably for the two types of ship. The 
permissible factors vary from 0.34 in ships 900ft. 
long to 1.0 in vessels of 260ft.; but even after the 
calculation of floodable length has been made and the 
factor applied considerable further adjustment to 
the number and position of bulkheads between the 
machinery space and the bow will require to be made, 
based on the water-line length of the vessel. In 





fixing this forward sub-division so carefully the Com- 
mittee have obviously recognised the greater likeli- 
hood of danger occurring to the forward rather than 
to the after portion of a vessel. 
of any one compartment is not to exceed 92ft., and 
in this connection it is interesting to recall that the 
stokeholds in the Mauretania and Aquitania, which 
each contain two rows of double-ended boilers with 
a common firing space between them, and which are 
probably the largest stokeholds afloat, are about 
8lft. and 78ft. long respectively. 


The maximum length | 
| that the apparent incompleteness of the Conference 


the double bottom shall extend fore and aft and the 
inner bottom be carried out to the ship’s side so as 
to protect the bilges. In vessels 700ft. long this 
double bottom must be carried some way up the 
ship’s side. This new regulation is perhaps one of 
the most drastic that has been embodied in the Con- 
vention. 

What we may further look forward to in the Bulk- 
head Committee’s report is a lengthy statement on 
the scantlings of water-tight bulkheads. There is 
no doubt that the areas of some of these bulkheads 
are such that had they been tested with water in 
bulk instead of merely having to withstand a hose 


| test for tightness, that the stiffening employed would 


be found lamentably insufficient. On this point 
the regulations do not help us, but it is also one that 
is bound to receive attention and almost certain to 
result in further increases of strength. When the 
strength of the battleship bulkheads is considered 
the disproportion between their stiffness and mer- 
cantile practice is very marked. 

In conclusion, we must again emphasise the fact 


| rules on construction is mainly due to the magnitude 


and complexity of the subject of sub-division. What, 


| however, has been clearly laid down—and there seems 


The necessity of basing sub-division on an arbitrary | 
criterion, such as the floodable length really is, will | 


be fully appreciated by those who are responsible 
for the internal arrangement of large intermediate 


vessels carrying both passengers and cargo, and in | 
| cussion is obvious, but their value will be greatly 


which it is essential to reduce the fore-and-aft length 
of machinery space as much as possible. In faster 
and consequently higher-powered vessels other con- 
siderations arise, and it is found possible to adopt 
fore-and-aft bulkheads in many cases in addition to 
the trausverse sub-division. The most striking 
instances of this, of course, are found in the large 
vessels of the Cunard Line. In their case, this 
method of sub-division possesses, apart from its 
greatly additional degree of safety, the merit of 


| 


| 


having the bunkers at the sides of the vessel in such | 


a manner that a long coaling front is secured where 


in purely transversely divided vessels, such as the | 


no probability of its being evaded in any way—is the 
definite principle of basing the spacing of transverse 
bulkheads on the floodable length—in other words, 
of substituting a scientific and logical method of sub- 
division for the “rule of thumb” systems that, 
in spite of any original basis of calculation, have long 
since outgrown their range of applicability. That 
they are the outcome of careful research and dis- 


enhanced by the publication of the final report of the 
Bulkheads Committee, and it is to be hoped that this 
document will be forthcoming at an early date. 








THE FRENCH DESTROYERS BISSON AND 
RENAUDIN. 

Among the torpedo-boat destroyers recently taken over 
by the French Admiralty are the Bisson and the Renaudin, 
which were both built in Toulon Dockyard, both boilered 
by the navy wogks at Indret, near Nantes, and both 





Fig. 1—THE FRENCH TORPEDO 


Olympic, the difficulty of trimming is added to the 
greater length of time required to coal. Without 
considerably extending the length of the stokeholds, 
it is almost impossible to adopt this system of 
longitudinal bulkheads on large intermediate vessels, 
and hence, in their case, the number and height of 
transverse bulkheads will have to be increased. 

We may reasonably expect to learn something 
about horizontal sub-division in the Committee’s 
report in amplification of the much-discussed water- 
tightness of the bulkhead deck ; but it would appear 
difficult to add much to the drastic regulations as to 
openings in water-tight bulkheads to which builders 
and owners will have to conform in future, and the 
clauses relating to them read more like those of an 
Admiralty battleship specification than those which 
are generally found in mercantile cases. Never- 
theless, it is quite impossible to point to any of these 
clauses and allege that the matter dealt with is 
redundant. The principle aimed at and attained 
throughout has been one of achieving a degree of 
safety by means of international regulations that leave 
nothing to chance, even though they may increase 
the cost of construction. For instance, in future 
every vessel between 200ft. and 249ft. long will be 
fitted with a double bottom between the machinery 
space and the fore peak bulkhead, and in ships between 
249ft. and 300ft. long this double bottom will also 
extend aft from the machinery space to the after peak 
bulkhead. In ships over 300ft. long, and this regula- 
tion catches nearly all the new Channel steamers, 





BOAT DESTROYER RENAUDIN 


engined by the Maison Breguet, of Paris. Before being 
taken over both vessels completed satisfactory trials, 
though during some of them anything but good weather 
was experienced. 

The leading particulars of the Bisson and Renaudin are 
as follows :— ; 


Length between perpendiculars 256ft. 2in. 
ae Go ae: eee ee 25ft. 8in. 
Depth 36 16ft. 9in. 
Draught, aft 9ft. 9in. 
715 tons 


Displacement 


The hull in each case is of Siemens-Martin steel, having 
a breaking strength of 38 tons per square inch with an 
elongation of 15 per cent. The stern posts, shaft brackets, 
and rudders are all of cast steel. The stem is of forged 
steel, and there are lugs for the attachment of the forward 
stringers. With the exception of the stem, the hull 
is clincher riveted throughout. The keel is of teak, 
10in. by 5in. in cross-section. There are five kelsons and 
two bilge keels. The hull is divided into ten water-tight 
compartments by transverse bulkheads, of which the first 
three forward comprise a collision compartment, the crew’s 
quarters, and a store, provision room, black powder 
and ammunition rooms, and a chain locker. Compart- 
ments 4 and 5 contain the boilers and @ and 7 the engines. 
Compartments 8 and 9 contain the officers’ accommods- 
tion and the petty officers’ quarters, while the tenth is a 
collision compartment. 

Special attention has been paid to the quarters of the 
officers, petty officers, and crew. All these are heated by 
coal stoves and lit by electricity. Fans with a total capacity 
of 70,000 cubic feet of fresh air per hour are installed for 
ventilation. The forward freeboard is high, as will be 
realised from the illustration which we give of the Renaudin 
in a seaway. The navigating bridge is 18ft. above 
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load water-line, and so is the chart-room, in which 
are arranged the telegraphs, voice pipes, boiler, air 
pressure and turbine gauges, steering gear, &c., so 
that the bridge is in communication with all parts of the 
vessel. The two-cylinder steering engine is just below the 
chart-room. It works on to the tiller by means of wire 
ropes which run along both sides of the deck. The 
maximum rudder angle is 35 deg. on both sides. 

These destroyers each carry a 23ft. lifeboat, a 23ft. 
whale boat, and two 12ft. canvas boats. There are seven 
anchors, two of which are bow anchors weighing 1700 Ib. 
each, and three kedge anchors weighing 600 lb. each. 

Steam is supplied to the main engines and auxiliaries by 
two du Temple water-tube boilers arranged for burning 
oil fuel. There is a total heating surface of 20,494 square 
feet. The maximum steam pressure is 228 lb. per square 
inch, and the maximum air pressure in the stokeholds 
180mm. Air is supplied by fourjfans, which are designed 
to deliver 2,118,000 cubic feet per hour. The total fuel 
capacity is 160 tons. There are two Thirion pumps, 
each having a capacity of 30 tons per hour. The electric 
power is generated by two dynamos, each having a capacity 
of 12 kilowatts and each driven by a paraffin engine. A 
searchlight, 24in. in diameter, is mounted above the chart- 
room. The wireless station is arranged aft in the officers’ 
quarters. 

The main engines consist of two Breguet marine turbines 
with compound blades, each driving a propeller 7ft. in 
diameter and 6ft. 5in. in pitch. The turbines have been 
designed to run at 630 revolutions per minute and to 
develop 14,500 shaft horse-power with a steam pressure of 
171 lb. in the steam chest. The contract speed of the boats 
is 303 knots. We have so recently described the Breguet 
marine turbine—see our issue of August 15th last, in 
which the turbines of the Commandant Riviére were 
illustrated—that it will not again be necessary, to describe 
them. A comparison between the drawings then given 
with those in our two-page coloured Supplement of to-day 
will show what modifications in the design have been made. 
Each turbine in the Bisson and Renaudin is arranged in 
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Fig. 2—THE EJECTAIR AND SURFACE CONDENSER“ 


a separate water-tight compartment with all its auxiliaries, 
and each turbine casing contains anjahead and astern 
set mounted on the same shaft. The cooling surface of 
the condensers is 10,764 square feet. 


On the official trials the following figures were recorded : 
Six Hours’ Full-speed Trial. 


Bisson. Renaudin 
Displacement 717 tons 721 tons 
ught, amidships 8ft. 5in. 8ft. 6in. 
Draught, aft .. .. ... «. 9ft. Sin 9ft. 6in. 
Boilers understeam ... .. Four Four 
Steam pressure at boilers .. 221 Ib. 226 Ib. 
Steam pressure in steam ches 170 Ib. 179 Ib. 
Air pressure .. .. .. .. 151 mm. 160 mm. 
Fuel pressure at burners 100 Ib. 80 Ib. 
Revolutions per minute wesc ee 599 
Speed—average of six hours’ 
ee tse te 30.55 
Shaft horse-power = -. 15,000 15,100 
Vacuum at condensers -- + 675 mm. 668 mm. 
Fuel consu as per contract 
at 30°5 iad we. spb. oo See tee COED 12.155 tons 
Fuel consumption actual at 31.05 
and 30.55 knots respectively 10.250tons .. 10.250tons 
State ofthe sea .. .. .. .- Rough -- Rough 
Best run on measured mile 31.98 kts. 31.267 kts. 
Eight Hours’ Consumption Trial. 
Bisson. Renaudin. 
oe ayn = 712 tons 711 tons 
rs under steam... oo 2ae Two 
Steam pressure at boilers .. .. 213 Ib. 216 Ib. 
Steam pressure in steam chest .. 178 lb. 186 Ib. 
Fu —— at burners 100 Ib. 72 Ib. 
Revolutions per minute 239.7 241.5 
Av speed o> ae 14.03 kts. 14.27 kts. 
Shaft horse-power 780 910 
rere 737 mm. 
Fue! consumption during trial .. 2370 Ib. 2487 Ib. 
State ofthesea .. .. . Slight swell .. Calm 


A new invention of the makers of the turbines, namely, 
the “‘ Ejectair Breguet,’ was used for the first time on 
board the Renaudin. It is a dry air pump, which has no 
moving parts, and of which the simplicity, safety, and 
stability made, we are informed, a considerable impression 
on all the technical men who saw it at work This 
apparatus is, we gather, of small weight and size, and does 
not require more than 275 lb of steam per hour when the 
turbines are working at full power. 

The “éjectair Breguet” is shown diagrammatically 
as applied to a surface condenser in Fig. 2, and to a 
Breguet jet condenser in Fig. 3, and an examination of these 
will make the working of the device quite clear. In both 
cases a centrifugal pump is employed to remove the con- 
densed water, and in both cases the same letters are used 
to denote the same parts. The vapour and air are with- 
drawn from the condenser C through the pipe B by means 
of a steam ejector A, the delivery from which is into a 
subsidiary condenser D, the cooling of which is brought 
about by means of a Breguet spraying nozzle. The dis- 
charge from this nozzle, together with any vapour which 
it may have condensed, are delivered into the U tube F, 
the other end of which is connected to the body of the main 
condenser. This water, therefore, is added to the condensed 
water and is not wasted. In communication with 
the subsidiary condenser is an auxiliary ejector E, which 





withdraws any air or vapour still remaining in the sub- 
sidiary condenser. The exhaust from the latter ejector 


is into the hotwell. The pipe F is given its particular | 
form for three reasons, which are as follows :—(1) To allow | 
e to exist between the two con- | 
from | 


of a difference of p 
densers C and D ; (2) to allow of the water disch 
the nozzle in D, together with any vapour it may condense, 
to escape ; and (3) to prevent any passage of air between 
the two condensers, 

The Breguet firm not only claims that a very high 
vacuum is produced, but also that a very high efficiency is 





attained. A vacuum of 99.5 per cent. of that theoretically | 


possible is, we understand, guaranteed, and the expendi- 
nes es steam in bringing this about is comparatively 
small. 

The armament of these destroyers consists of four 18in. 
torpedo tubes arranged in pairs above the turbine-rooms. 
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Fig. 3—-THE EJECTAIR AND JET CONDENSER 


Each vessel carries six oes. There are also two 
4in. quick-firing guns, one forward and the other aft, 
and four 2.5in. guns at the sides. One hundred rounds 
for each of the 4in. guns and 375 rounds for each of the 
2.5in. guns are carried. The shells are conveyed by 


electric hoists from the ammunition rooms to the guns. 


The ammunition rooms are ventilated by electric fans. 





HARD WOODS FOR THE CONSTRUCTION OF 


RAILWAY ROLLING STOCK. 
Some months ago Dr. Weiskopf, director of the Han- 


noversche Waggonfabrik, of Hannover, contributed a 
long paper on the subject of hard woods to the Verein 
Deutsche Maschinen-Ingenieure. The following is a 
brief résumé of it :— 


Japanese oak being used in the Hannoversche Wagen- 


Fine German Oak. 
a 
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In its appearance, susceptibility to treatment and other 
properties, Japanese oak does not differ from German 
Russian and Slavonian oaks hitherto used without any 
objections. Proofs, however, had to be brought forward 
that there were no objections to the use of oak of Japanese 
origin. For this purpose four kinds of oak were selected 
from the company’s stock, viz.:—(1) Fine German oak 
with narrow annular rings; (2) coarse German oak, with 
wide annular rings ; (3) Japanese oak ; (4) Slavonian oak. 
Each kind was subjected to the following three tests :_ 
\a) Compression, (6) tensile, and (c) bending. 


(a) Compression Tests. 


Cubes of oak well seasoned and ready for constructional 
use, measuring 10 cm. by 10 cm. by 10 cm. were tested on 
Schenk’s testing machine, and very interesting rosults 
were obtained. Curves were plotted with the abscissy 
representing the loads in kilogrammes, and the ordinates 
the number of millimetres of compression of the tosted 

iece. 
es Curve I., Fig. 1, shows the results obtained with fing 
German oak, the pressure being applied parallel to the 
fibres. It will be perceived that shortly before 30,000 kilos, 
is reached the curve descends sharply, forming the small are 
a, and immediately afterwards drops vertically, the 
crushing limit being attained at 29,850 kilos. The follow. 
ing portion of the curve is really not very important, 
because deformation of the block has taken place. On 
continuing the observations, however, it has been found 
that the curve retreats towards the ordinate, but still 
moving away from the abscisse to such an extent that for 
a load of 25,000 kilos. its distance therefrom is 17} 10m; 
that is to say, the block opposes so little resistance to the 
crushing action that it has been compressed by 17} mm. 
On examining the block it was found that the fibres were 
partly crushed together, partly laterally displaced. 
Curve II., Fig. 1, is very similar to Curve I. This block 
withstood a load of 27,890 kilos., and after the test had a 
similar aupertanen to the preceding test piece. 

Curve III. differs from the former diagrams owing to 
the fact that pressure was exerted radially, i.e., at right 
angles to the annular rings. This diagram shows that the 
maximum load which the block withstood was considerably 
less than in the former cases, being only 8900 kilos. 
This small resistance is due solely to the direction 
in which pressure was. exerted; it is well known that 
wood is split most easily in the direction of the medullary 
rays. 

Curve IV. is similar to Curve III., pressure having been 
exerted tangentially to the annular rings. The block 
altered in shape at the point a, under a load of about 
6000 kilos., and was compressed to the extent of only 
2} mm. The maximum load was 19,140 kilos. This test 
shows that although oak is severely compressed when the 
pressure is exerted in the direction indicated, it can still 
resist great loads. 

These four tests were made with the same material, 
namely, fine German oak, and similar tests were carried 
out with coarse German oak, Japanese oak and Slavonian 
oak. The diagrams are very similar for the same direction 
of pressure. Itis very interesting to note that in Curve VIII. 
in the case of coarse German oak tested tangentially to 
the annular rings, the block withstood a maximum load of 
44,240 kilos., and was compressed from 100 mm. to 41} mm. 
On comparing these results it will be found that the 
Japanese oak did not behave at all badly. 


(6) Tenstre Tests. 


The same four kinds of oak were tested, but their 
dimensions were 500 mm. by 10 mm. by 10 mm. They 
were also well seasoned ready for constructional use. 
The following table shows their exact dimensions and the 
results obtained. The fractures show that the parts 
between the annular rings are in the form of small curls, 
this being @ sign of the mutual displacement of the fibres 
on being torn apart. It will be seen that Japanese oak 


Coarse German Oak. 


Hilos 


Vv 
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Slavonian Oak. 


Ailos 
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Figs. 1 to 4—CURVES SHOWING RESULTS OF COMPRESSION TESTS 


in quantities and has been used by 


fabrik, the question arose whether this material which has , and Slavonian oak also gave good results under this 
been imported t 

many other railway rolling stock builders, fulfilled the | because the test pieces are not easi 
conditions laid down by the Prussian State Railways. | being to cut them in such a manner th 


test, Some of the results were not quite satisfactory, 
ily made, the difficulty 
at, notwithstand- 
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, small cross-section, the longitudinal fibres shall be 





























ing the ae . : 
parallel with the longitudinal axis of the test piece. 
Tensile Tests on the Tarnogrocki Machine. 
pe <<< 

‘Test Before the test. | Kind | Frac- | Maxi- 
No. eT of turing mum 
Length. | Width. | Thickness.| wood. | load. load. 
re ey | mm, mm. Kilos. | Kilos 
1. 500 10.1 12.1 D.m 355 415 

il 500 | «10.5 ' Fee Ger 835 
ut | 500 | 10,3 Wa es, 1240 | 1285 
iv. | 500 | 10-4 10.6 5 080 | 1185 
—v. | 600 | 10.5 10.5 | D.gr. | 590 640 
vi | 600 | 10.1 10.9 ts 1235 | 1290 
vu. | 500 | 10.2 10.4 ites eae |" 815 
Vill 500 | 9.8 9:9 » | 1165 | 1185 
Ix. 500 | 10.4 10.4 Jap. | 1070 | 1160 

x. 500 | 10.0 | 10:1 ee 
x1 300 9.9 me 4 755 830 
XU 500 9.2 10.2 | » | 1560 1580 
“xu | 500 9.7 9.5 Slav. | 360 430 
XIN 500 | 9.9 9.8 a 85 |. Ob 
XV 500 9.9 9.3 ae | 626 540 
XVI 500 9.7 8.9 a 450 510 








Norg.—D. m. = German fine oak; D. gr. = German coarse oak 
Jap. = Japanese oak; Slav, = Slavonic oak. 


(c) Benpine Tess. 


Again the same four kinds of oak were tested, the 
dimensions of the test pieces being 800 mm. by 80 mm. 
by 80 mm. Analysmg the four diagrams for coarse 
jerman oak, we have :—The abscissa represents the load 
in kilogrammes and the ordinate the deflection in milli- 
metres. Following the Curve V., Fig. 6, it will be seen 
that at the point a the maximum load of 3870 kilos. was 
reached, the test piece giving way at this‘ moment with a 
loud report. From the point a the curve returns parallel 
to the abscisse until the point b is reached, which represents 


Fine German Oak 


kinds of timber as are free from defects, such as knots and 
the like. As the strength depends upon many factors— 
among others, upon the moisture contained in the wood— 
the permissible or tension should be only one-eighth 
to one-twelfth of the maximum load. Many other kinds 
of timber besides Japanese oak have been submitted to 
similar tests at the works of the Hannoversche Wagen- 
fabrik, e.g., Jarrah, Bongosi or so-called “ iron wood,” 
| Bang or African oak, &c. 

Of special interest to rolling stock builders are some 
| abrasive tests with sand blast apparatus, carried out by 
| the Hannoversche Wagenfabrik on blocks 50 mm. 
| diameter during a period of two minutes under an air 
| pressure of 30 lb. per square inch. 


Depth of abrasion 
Wood. On sectional On longitudinal 
surface, mm, surface, mm. 

oak, coarse (a) vii 0 7. 0.0 
oak, coarse (b) 0.59 <> 2.78 
medium 0.49. . 0.87 
oak, medium (b) 0.29. 0.73 
fae {5} > Oe 1.34 
oak, fine (b) riya 1.54 
ie Sx 0.76 . 2.72 
b).. 0.76. 0.82 
oak (a) » Cae. 0.69 
oak (b) a: Grae, 3 0.87 
| i - 0.235 . 0.90 
ee ree Se ES ee 
7 > Grae u 1.05 
* 0.11 «. 0.30 
- 0.09 - 0,45 
0.11 0.25 











THE LEAD CASTERS. 


| We fear it is not given to many engineers to see that 

there is sometimes art, mystery and romance still left in 
the crafts they pursue. The handling of metals has 
become commonplace to us, and only now and then does 
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Japanese Oak. 
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“THe Encincer” 


Figs. 5 to 8—-CURVES SHOWING 


a load of about 2300 kilos. At this point the test piece 
is again capable of bearing a greater load until the point c 
is reached at 2600 kilos. Thereafter, the curve returns 
once more when the resistance of the test piece again 
increases, and this feature repeats itself. To ascertain 
the carrying capacity of the wood according to the theo- 
retical moment of resistance, only that portion of the curve 
limited by the point a is of importance. The continuation 
of the curve is only interesting as regards the quality of 
the wood, inasmuch as it reveals that the test piece was 
not immediately broken when the maximum load was 
reached. Only a portion of the fibres was broken, while 
the remainder was still solid, so that it could offer resistance 
to a load of about 2500 kilos. in this case. Something 
quite different takes place in Curve I., Fig. 5, the test 
piece being of fine German oak. In this case, as soon as 
deformation began, the curve returned right to the ordinate. 
The fracture disclosed that the test piece broke throughout 
the cross-section, whereas the fracture of the coarse 
German oak compri many splinters. Even in this 
case it was found that the material between the con- 
centric rings had assumed the form of small curls, a sign 
that to a certain extent the fracture was due to the 
separation of the fibres, i.e., to their mutual displacement. 

Curves VI., VII. and VIII., Fig. 6, are similar to Curve V., 
but have not been followed beyond the maximum load. 

When examini X., which was obtained with a 
test piece of Japanese oak, it will be seen that here also 
no complete fracture took place under the maximum load, 
but that at the point 6 the test piece was still capable of 
supporting a load of about 2500 kilos. This is a very 
favourable feature of Japanese oak, and the fractures 
showed that it possessed great resistance. The fracture 
comprised many splinters, which is a proof of the fact 
that under increasing load the splinters separated from 
one another by a mutual displacement. - 
_ It is highly important for oak that it should be felled 
'n winter, otherwise it loses in resistance, and as the 
telling of oak trees in Japan is only possible in the winter, 
*« guarantee is afforded that only winter-felled trees of 
Japanese oak reach the market. The oak grows in northern 
Japan upon hilly ground and under approximately the 
same conditions both as regards climate and soil as the 
best European oak trees. The quality of the Japanese 
wood, its fine growth, its nice appearance, its uniform 
drying, its susceptibility to treatment and so forth, 
place it in the first rank with the recognised best kinds of 
European oak. 

Finally, it is highly important to import only such 


Slavonian Oak. 





Kilos 


aa Fant 


ye 
ye ae 
2500 2000 1500 


Swain Sc. 


\ 






































RESULTS OF BENDING TESTS 


some Ruskin of our trades give us glimpses of the things 
they mean to an imaginative and inward-seeing mind. 
We borrow the following passages from a little article by 
Mr. Paul Waterhouse in The Builder of May 22nd. It 
describes the casting of new lead sheets for the roof of 
the old church at Lower Daggesden. The work is being 
done in the church “ barn.” 

“The ‘four Anakim were there—no mere workmen 
at an episode of their work, but four actors, or, if you will, 
four priests. They stood round a wooden table. It was 
long—twice the length of a billiard table, half its width. 
At one end was a trough, at the other was apparatus of 
mystic uncertainty. Down each side was a wooden sub- 
stitute for billiard cushions, and where the green cloth 
should have been a layer of sand. The sand, when I 
entered, was, to my eyes, apparently smooth and fine. 
It was not so to the sons of Anak. With a persistence that 
was ritualistic rather than technical, they pounded, 
scraped, and harried its surface, using a special two- 
handled timber for their purpose. To this pummelling 
followed “ironing” with flat weapons a foot square, first 
by two magicians, then by one alone—the leader, the 
captain, singled out as such not by uniform, not by the 
utterance of commands—for never a word they spoke— 
but by a certain majesty of carriage and by a supremacy 
of hand and glance. 

“There followed a lull of movement. All stood aside in 
the twilight of the barn, and one, the youngest, it seemed, 
and the tallest, lit, with all the ceremonial of the sanctuary, 
four oil lamps that hung from the rugged rafters. The roof, 
playing its part as if the whole building had waited till 
this hour for its fulfilment, took up the gleam and became 
a canopy for magic. The expectancy grew. 

“Then a voice—the first utterance from the speechless 
hierarchy—addressed itself to me. Had he said, as I half 
e » ‘Proc, O! procul este, profani,’ I should have 
fled. But banishment was not the doom. I was to wait, 
to witness; but would I stand close—close to the door, 
for fear. 

“I did. Iground myself against the door jambs and added 
my contribution to the five-fold silence. Two of the 
ministrants stood at the mystery end of the table and were 
already ladling from a cauldron to a trough. The ladles 
were incredibly heavy, the trough was filling with what 
looked like silver, and the ladlers were speechless. But 
their lips moved. Was it silent incantation or merely 
counting ? I know not. At last another pause—a new 
expectancy which, from its greatness, was clearly the pen- 
ultimate strain. And then, suddenly, the unexpected One 








of the Titans gazed upwards, and leapt—leapt into the 
air to fling grip and weight on to an uncouth lever impro- 
vised among the roof beams. Another Titan added his 
weight. They bore it down, and with the downbearing 
came the climax. The trough heaved, and along the 
length of the billiard table, from bank to bank, like a 
tidal wave, flowed a flat gush of glittering ooze. The table 
was covered, the bottom trough received its tribute of 
overflow, and with the deftness of conjurers, two of the 
giants scraped the surface of the molten sheet with a 
gauge that levelled it to a thickness of mathematical 
certainty. 
* * * * 

“Thus was cast a sheet of lead, destined, so it is hoped, 
to shield, with others, for another hundred years the 
timbers which the men of the fifteenth century wrought 
for this very lead’s upbearing. For it is the same materia! 
that goes back on to the roof; and, for aught we know, 
John Fellowes and Robert Oliver, in the days of King 
George, only remodelled the metal that had been there 
since the reign of Henry VI.” 








_ NEW FORM OF ROTARY PUMP. 

~ In a recent issue—May 7th—of our esteemed contem- 
porary, the American Machinist, an interesting and unusual 
form of rotary pump is illustrated and described. For 
the benefit of our own readers we here take the liberty of 
reproducing one of the diagrams accompanying the article. 
The construction and action of the device will be obvious 
to most from the engraving. The mechanism consists 
of a rotatable elliptical gear wheel, an internal geared ring 
almost square in elevation, and six circular pinions meshing 
between the ellipse and the square. As the ellipse is 


















kp tes yy 
Qo» : View og # jp 
Lilly a ae Yj 
QR) et 


THE DOCK ROTARY PUMP 


revolved the space between any pair of the pinions increases 
from a minimum to a maximum, and then decreases from 
this maximum to the minimum again. While each such 
space is increasing it is in communication with a suction 
port, and while itisdecreasing itisin communication witha 
delivery port. It is stated that the action is perfectly 
balanced, and that the product of the average flow and 
the pressure obtained is constant at all deliveries. The 
device, the invention of Mr. H. Dock, of Westerly, Rhode 
Island, is also capable of working as a hydraulic motor 
by using one set of ports for the inlet of the working fluid 
and the other for the exhaust. A motor and pump 
combined have been constructed in the form of a variable 
speed hydraulic transmission. For this purpose the 
pump portion is in duplicate. The deliveries of the two 
pumps can be arranged to oppose each other or to assist 
each other to any extent up to the full maximum merely 
by moving the relative positions of the internal and 
elliptical gears of the two parts. In this way variation 
of the motor speed from zero to the maximum and in 
both directions is obtained. It is stated that a pump 
9}in. in diameter and 2}in. long was recently. submitted 
to a-hundred~hours’ endurance ‘test. “Iv was run at 
800 revolutions per minute and delivered an aggregate of 
1.1 million gallons of water at an average pressure of 
120 lb. per square inch. 








SPECIAL WAGONS FOR WOOLWICH ROYAL 
ARSENAL. 


THERE have recently been introduced on the system 
of railways at Woolwich Arsenal two special types of 
trucks, several of each of which have been constructed by 
Hurst, Nelson and Co., Limited, of Motherwell, to the 
order of the War-office. The first of these two types of 
wagons is a truck designed to carry guns ranging up to 
130 tons in weight. The three sections, each of which 
is carried on two four-wheel pressed steel bogies, have steel 
framing, and two of the sections carry a pivoted beam on 
which one of the supports is mounted, whilst the other 
support is on the third section. The second type of wagon 
comprises several tube trucks, which are designed to carry 
60 tons each, 40 tons being on one bolster and 20 tons on 
the other. The gun truck has a length over buffers of 
66ft. 3in., a length over headstocks of 63ft. 3in., whilst 
the tube truck has a length over buffers of 50ft. 1}in. 
and a length over headstocks of 47ft. ljin., the bogie 
wheel base in both types of wagons being 5ft. The other 
dimensions and detailed constructional features are so 
clearly set forth in the engravings on page 618 that 
nothing further in the way of description appears necessary. 








INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS.— 
The seventh congress of the International Association for Testing 
Materials will be held under the patronage of the Czar of Russia 
in St. Petersburg, from August 12th to 17th, 1915. Four days 
will be devoted to the discussion of problems on testing materials. 
Extensive excursions in ee of — Fe — 
a to take place after the congress. e offices of the 
Sritice Sostion of the Association are at the Iron and Steel 





Institute, 28, Victoria-street, London, S.W. 
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SPECIAL WAGONS FOR WOOLWICH ARSENAL 
HURST, NELSON AND CO., LIMITED, MOTHERWELL, ENGINEERS 
(For description see page 617 ) 






































<< Sl0S te Rail, 














<6 10% tohail, 


—— aa rat 
° Section onLine C.D 


GUN TRUCK 


THe Encineer Section on Line A.B ; 
Swain Sc 





IWIN UF aNYSANT ON 


e 























SSS / macs ‘Me oS - 
50 Ne S _ ———— — 50 —~—f * by $0 
70 - RES Fr ee - ames = es 











— <7, NOMA 
——.-- 7 47:12 QverHeadstocks 
—————= §0° 13° Over Buffers _ 


























Section «t AB ' 


Co 


ae 2°70 Rail 


























“THe Encineer k— 4°83 Gauge —> ee ane, Swain Sc 


GUN TUBE TRUCK 











THE ENGINEER 


619 








June 5, 1914 





THE WORK OF THE GOVERNMENT AERO- 
NAUTICAL COMMITTEE. 

Wirn each year it is becoming more and more 
impossible to present satisfactory summary of the 
research work undertaken by, or for, the Advisory 
Committee for Aeronautics. The report for the year 
1912-13, the fourth annual report of the Committee, 
has recently been issued, and is considerably more 
bulky than any of its forerunners. It contains 
over 400 pages and includes, all told, twenty-eight 
separate reports, one of which is in nine sections, one 
in five, one in four, and one in three. 

It is quite impossible to deal fully with the whole 
report. All we can do is to indicate its contents 
and touch briefly upon a few of the more important 
results. 

After the usual summary of the year’s work, signed 
by Lord Rayleigh, the president of the Committee, 
we find various appendices in which a large variety 
of technical subjects is discussed, either by way of 
being accounts of experimental work undertaken at 
the National Physical Laboratory on behalf of the 
Advisory Committee, or as memoirs, more or less 
mathematical, contributed by certain authorities. 

Passing over a report on the determination on the 
whirling arm of the pressure-velocity constant for 
a Pitot tube, we come to an interesting memorandum 
contributed by Mr. F. W. Lanchester. This report 
calls attention to a simple relationship that exists 
between the skin friction experienced by the surface 
of a body moving through a fluid and the capacity 
of the surface for disposing heat to, or absorbing heat 
from, the fluid. The subject has a distinct interest 
outside aeronautics and deserves close attention. 
The argument awaits experimental confirmation and 
is based on the fact that, as has been understood for 
some considerable time, the viscosity of a gas and its 
conductivity for heat may be regarded up to a certain 
point as identical physical quantities. 

Two reports on wind channel work follow, the first 
dealing with the steadiness of the air flow in such a 
channel, and the second being descriptive of the new 
4ft. wind channel at Teddington and of the weighing 
mechanism employed in connection with it. The 
latter mechanism, we gather, is identical with the 
Cambridge Scientific Instrument Company's aero- 
dynamic balance described in our issue of May 15th. 

The next report is a long one. It describes certain 
experiments made on models of aeroplane wings, and 
is divided into nine sections. In previous reports 
the manner in which the lift and the lift-drift ratio 
varied for a given angle of incidence with change of 
camber, while the position of the maximum ordinate 
remained unchanged, was discussed. The first section 
of the report we are now dealing with discusses the 
variation of the lift and lift-drift ratio when the 
camber remains constant, while the position of the 
maximum ordinate is varied. The influence appears 
to be very marked, and it is indicated that: beneficial 
results would accrue by placing the maximum 
ordinate of the wing section somewhat farther to the 
rear than is customary. The next section shows that, 
contrary to recently accepted ideas, there is no 
aerodynamical advantage in thickening the leading 
edge of an aerofoil, although a slight thickening is 
not attended by any serious aeronautical dis- 
advantage. A succeeding section shows that the thick- 
ness of the aerofoil may be increased within limits in 
the neighbourhood of the trailing edge without 
entailing any particular disadvantage. Here, again, 
accepted ideas are shown to be erroneous, and in 
this case the demonstration of the error should be of 
much value to practical constructive work, for it 
clearly points to the permissible use of deeper spars 
at the trailing edge than are now adopted. 

Three sections of the report are given up to the 
further discussion of that old question, How do the 
results obtained from models apply to full-sized 
wings ? It is known that size, velocity, and the 
nature and state of the fluid should affect the magni- 
tude of the so-called constants in which the lift, 
lift-drift ratio, &c., are expressed. It is concluded 
that no serious correction need be made in the case 
of the lift coefficients, but that from 15 to 20 per cent. 
should be added to the lift-drift ratios of models to 
make them applicable to full-sized wings. In another 
important section of the same report the effect of 
reflexing the trailing edge of an aerofoil is considered. 
By reversing the curvature in this neighbourhood 
it is possible, as already known, to prevent or restrict 
the movement of the centre of pressure with change 
in the angle of incidence. It is found that entirely 
to prevent the movement of the centre of pressure 
by this means it is necessary to sacrifice about 12 per 
cent. of the maximum lift-drift ratio and about 
25 per cent. of the maximum lift coefficient. In yet 
another section the effect of warping aerofoils is 
considered. It was sought to discover whether_the 
effect of warping could be calculated from a know- 
ledge of the lift and lift-drift ratio of the aerofoil 
when not w . The results show that the observed 
and the calculated rolling moments of a warped 
aerofoil differ very considerably, and that it is not safe 
to rely on the calculation in the present state of our 
knowledge on the subject without checking the result 
experimentally. 

_ A very detailed report, which can only be studied 
in the original, on the distribution of pressure over 
the entire surface of a selected aerofoil, then follows. 





We can only say that the tips of the wing are found 
to have a very low aerodynamic efficiency, and that 
research into the variation of camber, le of 
incidence, and plan form in the neighbourhood of the 
tips seems to promise good results. The general 
features of the research are very similar to those con- 
ducted some time ago on the same subject by M. Eiffel. 

The succeding report is one of great practical 
value, for it deals with the wind forces and moments 
acting on certain parts of aeroplanes. It is in five 
sections. The first section takes struts as its special 
subject. It shows that great accuracy in the 
symmetry of struts is called for. If this accuracy 
is absent, even though the error is very minute, the 
drift forces and the cross wind forces produced by the 
struts when the aeroplane yaws will be very unsym- 
metrical and erratic—that is to say, the magnitude 
of these forces will not be the same for angles of yaw 
equal in magnitude but opposite in sign. The greater 
the fineness ratio the less effect will irregularities of 
construction have on the drift and cross wind forces. 
If this ratio is less than 2} to 1 the drift will be very 
high and the cross wind force will probably be very 
erratic in its magnitude and be directed oppositely 
to that of a real fin. 

In the second section some tests on model aero- 
plane bodies are discussed. Two of the models were 
of the bodies of the Royal Aircraft Factory’s B E 2 
and BE 3 biplanes, and were to a scale of one-twenty- 
fourth. Two other bodies of a somewhat similar 
design and one of a wholly different form were also 
examined. The work is merely the preliminary to 
an extended research on the forces and moments 
acting on aeroplane bodies which is at present in 
progress. The general effect of the experiments 
described in this section of the report is to show that 
very considerable improvement is to be expected in 
the design of aeroplane bodies. A single boom—or 


something as near to it as is practically realisable— | Pp’ 


extending from the rear of the pilot’s cockpit to the 
tail planes and elevators seems to be indicated as 
a desirable development. 

The forces and moments on an aeroplane wheel 
when it is yawed through various angles is studied 
in the third section. The results present no striking 
peculiarity. The drift due to each wheel when in its 
ordinary flight position is stated to be about 2.4 lb. 
This is for a full-sized wheel moving at 70 miles per 
hour. 

The fourth section of the report describes some 
tests made on a model tail plane with elevating planes 
attached. The model was made to a scale of one- 
sixteenth from drawings of the Royal Aircraft 
Factory’s B E 2a machine. It appears that at any 
particular speed of flight no further control can be 
obtained than that represented by turning the ele- 
vators through an angle of 30deg. This angle holds 
good both for up and down movements of the 
elevators. It would appear, too, that the moment 
about the hinges of the wind pressure on the elevators 
increases approximately proportionately to the angle 
of depression or elevation, until the limiting angle of 
+ 30 deg. is reached. This fact shouldbe of utility 
in the designing of the pilot’s controls. 

The fifth section of the report deals with the wind 
resistance of smooth wires and practically only con- 
firms the results published in the Advisory Com- 
mittee’s report for 1910-11. It would surely have 
been much more to the point if a research had been 
conducted into the resistance of stranded cable, for 
this material has practically displaced smooth piano 
wire for the controls and stays of most aeroplanes. 

A method of experimentally determining the 
forces and moments on a model of a complete aero- 
plane is given in the succeeding report, and by way 
of illustrating its application the results of measure- 
ments made on a model Blériot monoplane to a scale 
of 1:20 are set forth. We gather that this is the 
first of a series of such experiments, the object of 
which is to enable the conditions of flight at different 
altitudes and under various circumstances to be fully 
examined. The experiments are further intended to 
procure information necessary for the investigation 
of the stability of the machines. 

The next report covers a photographic investiga- 
tion of the flow round a model aerofoil. The report 
is illustrated by means of some very interesting half- 
tone reproductions. Two sets are especially inter- 
esting. In one a series of cinematograph photographs 
taken at the rate of about four per second shows the 
complete history of an eddy behind a selected aero- 
foil. The other set shows a similar state of affairs 
with a half-inch cylinder substituted for the aerofoil. 
The experiments were made in water, and condensed 
milk was used to make the motion visible. 

The succeeding six reports constitute probably 
the most important portion of the whole volume. 
They deal with the stability of aeroplanes, and 
although they are not all of an experimental nature— 
some being highly mathematical—they should lead 
to valuable results in connection with this vital 
matter. Mr. O’Gorman contributes one of the six 
reports and deals with the gyroscopic couple produced 
by rotating engines and propellers. We note that 
he arrives at’ the figure of 114 lb.-ft.? (absolute units) 
for the moment of inertia of a 100 horse-power Gnome 
engine and 150 lb.-ft.? for that of a 9ft. 6in. double- 
bladed propeller weighing 30lb. For a complete 
turn of the aeroplane made in twenty seconds the 
magnitude of the total gyroscopic couple is given as 





324 foot-pounds, while for a sudden use of the 
elevator sufficient just to lift the pilot from his seat 
it is given as 330 foot-pounds. These couples are 
not regarded as serious. They can, it is stated, easily 
be met by the ordinary means of control, and are much 
the same as the effect produced by a gust of wind, with 
this difference, that the magnitude and direction of 
the gyroscopic couples are known and expected. 

A report on experiments with model propellers 
then follows. In the third of the three sections into 
which the report is divided some facts of great interest 
to propeller designers are set forth. It is customary 
in designing aerial propellers to proceed on the basis 
that the blades may be considered as divided up into 
sections, and that each section may be treated 
separately as a small aerofoil moving through atill 
air with a velocity compounded of the rotational 
and translational velocities of the propeller at the 
point in question. It is shown that the method is 
not strictly correct, and that, on the whole, the 
calculated thrust, torque, and efficiency will be some- 
what less than that actually obtained. It is added, 
however, that in the hands of a careful designer the 
theory is probably by far the best that can he used 
in the present state of our knowledge of the action 
of aerial propellers. To determine the best angle of 
attack for the blades of a propeller it has been 
customary to proceed on the assumption that maxi- 
mum efficiency will be obtained when the angle of 
attack of the blades is that angle for which the lift- 
drift ratio of the blade sections regarded as aerofoils 
is a maximum. Experiments described in the report 
do not appear completely to bear out the assumption. 
Thus a certain propeller should have had maximum 
efficiency when the angle of attack was 4deg. It 
was found, however, that maximum efficiency was 
obtained when the angle of attack was made 9 deg. 

Three reports on strength of construction are next 
resented. The first is largely mathematical and 
deals with the methods of calculating the stresses 
in the spars of aeroplane wings. It goes fairly deeply 
into the matter and deals with the conditions intro- 
duced when one or more of the stay wires break. It 
seems to indicate that the calculation of these stresses 
is not by any means the simple affair some would have 
us believe it to be. The second report deals with 
the stresses in the wing fabric. It is pointed out that 
the maximum intensity of loading on the upper fabric 
may be four times the average loading. In the 
succeeding report Mr. O’Gorman describes experi- 
ments made on a wing of a B E 2 biplane in the light 
of this knowledge. It is found that the upper fabric 
easily bears the quadrupled load. When the wing 
fabric was tested to destruction it was found that the 
means of fastening the fabric to the ribs gave way long 
before the fabric itself showed signs of failure. As a 
result an improved method of fastening the fabric 
has been evolved, and in the report a description of 
this method is given. 

Next we have two reports on hydro-aeroplanes. 
Both deal solely with the design and performance of 
floats for these craft. The second report is an account 
of some work done on the subject in the William 
Froude tank at Teddington, and as an appendix to 
it is added a report on the wind forces acting on hydro- 
aeroplane floats as determined in wind channel 
experiments. 

A report on the work of the Royal Aircraft Factory 
for the year follows and makes interesting reading. 
Its value, however, is somewhat detracted from by 
the fact that it covers the period March, 1912, to 
March, 1913, so that the information it contains relates 
to events which took place fifteen to twenty-seven 
months ago. Experiments on balloon and aeroplane 
fabrics are described in the succeeding report, after 
which comes Dr. Rosenhain’s annual report on light 
alloys; while, finally, we have the usual meteoro- 
logical report on wind structure. 








DUST ON UNDERGROUND RAILWAYS. 


THE convenience of the underground railways in Paris 
is greatly appreciated by the public, but those who employ 
this method of transport have, nevertheless, plenty of reason 
to complain of the vitiated character of the air in the 
Metropolitan, although, singularly enough, the air in the 
Nord Sud appears to be remarkably free from dust. 
Everyone experiences great relief in passing from the 
Metropolitan to the transversal line. The Conseil 
d’Hygiéne so far considers the dust of the Metropolitan as 
detrimental to health that for two years past experiments 
have been carried out in the municipal laboratory, and the 
results of these tests have been incorporated in a report 
which shows that, while air taken from the Metropolitan 
gives 134 milligrammes of dust, air from the Nord Sud 
contains only 6 to 16 milligrammes. The principal cause 
is attributed to the rails. On the Metropolitan the wear 
is very pronounced in the stations, where they are corru- 
gated by the effects of braking. On the Nord Sud the 
rails are apparently harder steel, and in the stations 
they show little signs of wear. Again, the brake 
shoes on the Metropolitan are of cast iron, and on the Nord 
Sud they are faced with a tar-treated fabric. An incidental 
result of this practice is that the Nord Sud trains stop 
much more smoothly, and are in every way more silent 
than the Metropolitan trains. The report also refers 
to the difficulty of sweeping the floors of the Metro- 
politan coaches, which are of wood crossed with narrow 
strakes. On the Nord Sud the floors are covered with a 
conglomerate material forming a uniform and non-slipping 
surface. It is therefore proposed that the Metropolitan 
should follow the practice of the Nord Sud alike as regards 
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the use of harder rails, brakes lined with fabric, and the 
covering of the coach floors with a uniform material which 
can be cleaned with wet sawdust. It is also proposed that 
the ballast in and near the stations should be covered 


or replaced by tiles to permit of dust being easily removed. | 


The laboratory tests are to be continued to ascertain the 
influencé of the dust upon public health, and it is only 
when these are completed that official representations will 
be made to the companies to suppress what is regarded as 
a serious danger. 








HIGH-SPEED VERTICAL DRILLING MACHINE. 


In addition to its well-known vertical drilling machines 
for extra heavy duty, the firm of William Asquith, Limited, 
of High Road Wells, Halifax, has recently placed upon 
the market a series of machines which, while somewhat 
lighter in construction than their forerunners, are still 
designed for the high rates of drilling speed now in vogue. 
One of these machines is shown in the accompanying 
illustration, which gives two views of it. 

As will be seen, the main body is made with a good 
strong section, and it is ribbed internally and provided with 
a wide base for bolting to a foundation or to a working 
bed-plate. On the front of the body working slides are 
arranged to form a bearing for the vertical adjustment 
of the table. As. shown in the engraving, the table has 
only. vertical motion by means of a hand lever and bevel 
gear, but if required a table which can be swung out so that 
deeper work may be secured to the working bed-plate 
can be supplied. Usually when the table is made not to 
swing out the bed-plate is not provided. 

The top of the body has a seating for receiving the gear- 
box and for forming the drill head. The gear-box is of 
the firm’s standard type. It enables eight or twelve 
changes of speed—according to the size of machine—to 
be obtained with a constant driving belt speed. The 





spindle is balanced by a compensating spring and is pro- | 


vided with quick and fine hand adjustment with four 
changes of self-acting feed. The thrust upwards and down- 
wards is taken by ball bearings. s 

The work table, of what is known as the 36in. vertical 
machine, measures 2ft. 6in. by 2ft. and is of the plain 
type with no compound adjustment, but capable of up- 
and-down movement; but other types of table can be 
supplied. For instance, the table can be arranged at a 
fixed height, or the machine can be fitted with a compound 
table 24in. long and 30in. wide, with a longitudinal traverse 
of table of 20in. The machine can also be supplied with 
an automatic trip motion for the repetition drilling of 
holes of equal depth. 

The various particulars of the machine which is known 
as the 24in. vertical machine are as follows :—The 
diameter of the spindle in the driving part is 2in. and the 
spindle traverse is 12in. The eight spindle speeds vary 
from 480 to 43, and the machine will drill holes up to 2in. 


diameter out of the solid at the highest speeds and 2}in. | 
The four-spindle feeds | 
vary from 120 to 32 cuts per inch. The maximum and | 


or 2}in. holes at lesser speeds. 


minimum distances from the top of the table to the 
spindle are 2ft. 3in. and lft. respectively. The work table 
in this machine measures 18in. square and the approximate 
weight of the machine is between 19cwt. and 20 cwt. 


This size of machine has, under test, drilled a l}in. hole | 


in steel at the rate of 6in. per minute, the speed being 
180 revolutions and the feed 32 cuts per inch. 

The leading particulars of the 36in. machine are as 
follows :—The diameter of the spindle in the driving part 
is 3in. and the length of the spindle feed 15in. The four- 
spindle feeds are 120, 80, 43, and 32 cuts per inch, and the 
twelve-spindle speeds 358, 293, 241, 196, 150, 117, 97, 78, 
62, 50, 41, and 33.5 revolutions per minute. The driving 
pulleys are 4}in. wide and 14in. diameter. The spindle 


| is bored to No. 5 Morse taper and the maximum distance 
| between it and the work table, which measures 2ft. 6in. 
| by 2ft., is 24in. The approximate net weight of the 
machine is 45 ewt. 





GROWTH OF THE AMERICAN ELECTRICAL 
INDUSTRY. 
(By an American Correspondent.) 

ADVANCE figures of the United States quinquennial 
census of central station companies have recently been 
given to the technical Press, and their comparison with the 
data for 1902 and 1907 is full of interest for electrical 
engineers. 

The English electrical industry is probably in a healthier 
condition now than it was three or four years ago, and 
much enterprise has recently been shown by central 
station managers in various sections of the country in 
developing latent possibilities in the markets to which they 
are catering. The resulting growth of the British energy 
supply business is creditable enough; but it must be 
admitted that it fades almost out of notice when reckoned 
in terms of American electrical progress. It is established 
beyond question that the central stations of the United 
States, operating in even the most densely settled parts of 
the country, are acquiring new business at a steady rate 
of around 12 per cent. per annum. A decade ago it was 
about 20 per cent. That pace could hardly be main- 
tained indefinitely ; but it is significant that between 
1907 and 1912 an increase in gross earnings of 71 per cent. 
for the whole country was registered, equivalent to a 
straight line 14 per cent. every year. 

It is believed that there are lessons in all this for the 
English electrical man. If all the American expansion 
had been simply the natural accompaniment of a rapidly 
expanding population, or if it was confined alone to the 
frontier Western States, it might be said that no country 
in the Old World could hope to emulate the results which 
were being achieved. Actually that is far from being the 
case. Population would account, at the most, for 2 or 3 per 
cent. in any part of the country, and the rate is greatly in 
excess of that. And when we reckon the expansion in 
terms of geographical distribution we find that the older 
sections of the country are in the very van of progress. 
The North Central States—a group which includes such 
territory as New York, New Jersey, Pennsylvania, Ohio, 
Illinois, Indiana, Michigan, and Wisconsin, fairly com- 
parable with any manufacturing belt in Britain or France 
—show an increase in gross earnings from 96,800,000 dols. 
in 1907 to 165,000,000 dols. in 1912, or 14 per cent. per 
year; while the figures for the South-Eastern States— 
including the cotton belt, and embracing plenty of old 
colonial country in such States as Virginia, the Carolinas, 
and Georgia—show that the gross earnings increased in the 
same time from 8,260,000 dols. to 17,175,000 dols., or 21 
per cent. per year. In the Rocky Mountain States and the 
Pacific Coast States, on the other hand, the registered 
increases were but 13.2 and 12.6 respectively. 

The census takes us up to the year 1912. The gains are 











| 
| 
| being well maintained. The writer has had access to 
wv, figures which are being collected now by the 
Electrical World, of New York City ; and from them it is 
| quite evident that an annual expansion coefficient of from 
10 to 15 per cent. is being realised at the present time. It 
is very remarkable that such should be the case, but it is 
undoubtedly true. Rates for service in various parts of 
| the country are coming down; labour costs are steadily 
| mounting; taxes are increasing by leaps and bounds. 
| Everything that the companies have to spend money on is 
costing them more ; and yet we find a regular growth of net 
| earnings, and a punctilious satisfaction of dividend require- 
| ments. A heavy increase in gross is the only possible 
explanation; and this increase in gross—sufficient to 





offset all the mounting expenditure—is indeed forthcoming. 
New loads are being tied into the urban systems at a rate 
which represents a year-to-year increase of around three 
million dollars a month. And the question arises: How ig 
it possible to raise all the capital which alone can make this 
wonderful expansion possible ? 

It must be admitted that the outstanding problem before 
the American central stations is simply a financial one; 
but it is gratifying to find that this condition is fully recog. 
nised, and that the industry is in excellent shape for 
meeting the needs of the times. The British electrica} 
industry could never find the money. But then the British 
electrical industry has been built up on a basis radically 
different from that which was laid down in America. 
Which is the better method we will not discuss ; but it is 
safe to say that the industry in America will meet its 
financial requirements easily and adequately, because the 
matter will be plainly put up to private capital. The life 
of the industry depends solely on private capital ; govern. 
ment, whether municipal or otherwise, has nothing at 
stake. A private operator, with ten million dollars of 
utilities on his hands, has a very great deal at stake ; hut, 
however tight the money market may be, he will give 
himself no rest in raising such funds as may be necessary 
for the adequate maintenance of his properties and tho 
adequate extension of his lines. If he can see the chance 
of making 10 and 20 per cent. on his money he will go ahead 
with his financing, and some community or other will he 
the better off in consequence. 

So the business grows. The new business can be secured 
with efficient management. With the new business 
coming in a most attractive percentage can be offered on 
the bonds, and a very sporting chance can be given to the 
holder of the junior issues. If he will practise the diversity 
rule, a man with a few thousand dollars to invest can 
net as high an income and enjoy as great a degree of 
security in the public utility field as he can possibly obtain 
in any other kind of investment; and while this happy 
state of affairs continues no overwhelming difficulty will be 
experienced in finding new capital. The wherewithal wi!l 
thus be provided for going after and obtaining the new 
business which alone can justify the investment. 

It has been closely figured that every dollar of new 
business secured calls for the investment of five and six 
and seven times that amount of money in the property ; 
and therefore, if three million dollars worth of new business 
is taken on by the central station companies every month, 
approximately twenty million dollars of new capital must 
be raised every thirty days. Could it be done, anywhere 
at all, if the success of the venture depended on anything 
but the private risk of private money ? 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


REINFORCED CONCRETE BUOYS AND SINKERS. 

Srr,—I read under “ Notes and Memoranda” in your issue 
of May 8th that “‘ a concrete buoy has been constructed at King- 
ston. . .’ Qneisallowed, I think, to infer that you believe 
this to be the first ferro-concrete buoy constructed, and I think 
you are probably correct. The idea of such a buoy must, how- 
ever, haves occurred to many engineers, and I myself made 
calculations and drawings two years ago which conclusively 
proved to me that, in certain situations and under certain con- 
ditions, ferro-concrete might be used 

Will you permit me to describe a similar “‘ construction ” 
I have in hand at the present time, which when floating in the 
water is to all appearances a concrete buoy, yet is destined to 
take the diametrically opposed part of the mooring scheme, 
viz., that of the sinker? A mooring scheme in which I am at 
present interested demands sinkers weighing 15 tons each, and 
the circumstances are such that these should be laid without 
the aid of floating plant beyond a couple of rowing boats. It 
is owing to these conditions, which are not uncommon, that I 
have been prompted to design a floating concrete sinker. The 
details of the sinker are as follows :—External diameter, 8ft. 6in.: 
height, 4ft. 6in.; thickness of walls, partitions, floor and roof. 
3in.; weight of sinker, 5 tons 5ecwt.; draught when floating. 
3ft. 3in.; freeboard, lft. 3in.: effective weight when scuttled. 
3 tons, approximately ; effective weight when scuttled and 
loaded with scrap iron, 15 tons, or less according to requirements. 
The sinker has eight compartments, each of which is provided 
with a manhole in the roof. The eye-bolt projects through the 
top only, it not being necessary to have an attachment on the 
underside as in the case of a buoy. fre 

The manufacture of this hollow block is performed in some 
convenient place on shore, from where it may be launched or 
rolled into the water when properly hardened, it being then 
towed to the desired spot for sinking. The mooring chain and 
buoy having been connected to the sinker, water is allowed to 
find its way slowly into all the compartments by means of 
plug and vent holes provided, and the sinker gradually settles 
down into its place. The wooden manhole covers are then 
removed by diver, and the eight compartments loaded with 
serap iron until the necessary weight be obtained. 

I cannot conceive that any other material than ferro-concrete 
would answer the purposes of this scheme, but I am inclined 
to think that ferro-concrete buoys will never find much room for 
employment, owing chiefly to their excessive weight and liability 
to fracture through shock. 

Les Falaisee, par Bougie, 

Algérie, May 26th. 


” 


H. Buaxe Tomas. 








Institution or Gas Encineers.—The annual general 
meeting of the Institution of Gas Engineers will be held in 
Liverpool on the 16th, 17th, and 18th inst. On Tuesday, the 
16th, the members will be welcomed in St. Georze’s Hall by the 
Lord Mayor of Liverpocl, and after the transaction of the usual 
business matters, will hear the reports of the Institution Gas 
Research Fellows. In the evening there will be a reception t 
the Adelphi Hotel. On the Wednesday there will, first cf all. 
be the annual general ting in co} tion with the Benevolent 
Fund, and afterwards a lecture by Dr. Charles Carpenter on 
“* Purification by Heat : A Century's Progress and its Lessons,” 
which wi!l be followed by a paper by Mr. B. K. Schieldrop on 
‘Some Special Features in Gasworks Practice from Norway.’ 
In the evening there will be a reception in the Town Hall. On 
the Thursday the following papers will be read and discussed :—- 
‘*‘Calorific Power as a Standard,” by Mr. Jacques Abady ; 
“The Application of Coke Ovens and * Otto’ Direct Ammonia 
Recovery to Gasworks’ Resuirements,” by Mr. George '. 
Purves; and “ Lime and Sulphate of Ammonia as Fertilisers 
and how to Increase their Sale,” by Mr. John West. Various 
excursions have also been arranged in connection with the 
meeting. 
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RAILWAY MATTERS. 


Tye first of the ten passenger express locomotives 
ordered by the South-Eastern and Chatham Railway 
from Germany. will, we understand, be put in service during 
the next few days. It will probably employed on one 
of the continental express trains between London and 
Dover. Five of the ten engines have been delivered to 
the locomotive shops of the company at Ashford and are 
there being assembled. 

Tur Khojak Tunnel in Beluchisten, with a length of 
2 niles and 769 yards, is the longest railway tunnel in 
‘Asin. It is on the Chaman extension of the Sind-Pishin 
section of the North-Western Railway of India. This 
extension was built between the years 1888 and 1891 in 
consequence of the fear of Russian aggression. The tunnel 

ierces an historic pass across the Khwaja Arman off- 
shoot of the Koba-Kakar Mountains. Two lines of the 
Indian 5ft. Gin gauge are laid through the tunnel, which 
is, like most of the tunnels on the north-west frontier of 
India, guarded at each end by strong iron gates. 


‘Tae plans tor the first railway in Iceland are now being 
worked out. The line will be of narrow gauge and will 
run from Reykjavik, the capital, through the Thingvalla 
distriet—the most fertile portion of the island—to Ranga- 
valle, a distance of about 64 miles, with a branch to the 
port of Fyrarbakki, an additional 12 miles. The territory 
which it will serve is very hilly, but since the line is to be 
built quite cheaply the boring of tunnels will be avoided 
wherever possible. There will have to be a great many 
bridges, therefore, crossing the many streams. These 
bridges wiil have to be exceedingly strong, because during 
summer many of the mvers are raging torrents. The 
entire cost of the line is estimated at £192,600 or about 
£2688 per mile. The station at Reykjavik wiil cost but 
£2800. 

An interesting experiment, with the view of preventing 
overcrowding, was tried by the District Railway Company 
on the train leaving Ealing Broadway for the Mansion 
House at 8.50 last Thursday morning. With the constant 
growth of passenger traffic, not only has the number of 
trains been increased, but their length has been extended. 
An extra coach, reserved for through passengers to the 
Mansion House only, was added at the rear of the train. 
As the train was too long for its full length to be drawn up 
at the platform of most of the intermediate stations, the 
last carriage stopped in the tunnels at the entrance to 
the stations. A special guard was attached to the coach 
which was labelled ‘‘ Mansion House only.” If the innova- 
tion proves a suecess it will probably be considerably 
extended. 

A MOVABLE platform extension intended to increase 
the safety of passengers leaving or entering the trains 
in the New York City subways at stations built on curves 
has been recently tried and found satisfactory. It com- 
prises a grating which slides out from the underside of the 
platform, and up to the car door, together with a pair of 
air cylinders, operating levers and control magnets. In 
the general scheme of operation the platform guard takes 
his stand at the point where the forward end of the train 
is expected to stop. Just before the first car comes to 
rest he moves the controller to the operating point where the 
magnetic valves admit air to the cylinders, and the grated 
segment of the station platform moves out as the train 
comes to a standstill. This platform segment moves in 
a level plane so that when it moves outward the natural 
movement of the passengers is not affected in’ any way. 
It remains out until the train has proceeded some 7ft. 
or 8ft., when it is pushed back by the car. This action 
reverses the electro-pneumatic cylinder control and causes 
the grating to be drawn farther back and out of the way. 





In view of the almost absolute cleanliness associated 
with porcelain and like surfaces, states the Railway News, 
a suggestion has been advanced by Mr. W. Hales Turner, 
of High Elms, Lennox-road, Gravesend, that the present 
absorbent wood and iron-built carriages should be replaced 
by steel and porcelain construction, non-absorbent 
materials which will not carry germs and bacilli. Steel- 
frame coaches should be used, with panels of plate porcelain 
for floors, partitions, ceilings, &c., aero metal door and 
window frames, rust-proof steel laths for strength of the 
floors, and asbestos copper-coated tape for joints. The 
upholstering to be movable, so that it can be properly 
fumigated in the compartment. The use of porcelain is 
ideal, in that. the whele-train can be washed inside and 
outside,” steel frame and porcelain vehicle can be 
washed-out easily once a week or when necessary with 
carbolic acid or any other disinfectant. Rules and 
regulations, maps, names of stations, notices, &c., may 
be burnt in under the glaze and the smooth hard surface 
Impervious against mischievous a!terations. Similar 
methods may also be utilised for station buildings, with 
porcelain panels glazed and decorated on hoth sides with 
the advertisements burnt in under the glaze. 


INVESTIGATIONS into the cause and effect of an accident 
which occurred recently on one of the leading American 
railways has, according to the Ratlway Gazette, resulted 
in the production of some interesting data relative to the 
Stresses entailed upon a six-span truss bridge by the 
passage of a train, one of the cars in which had become 
derailed. After this derailment the train ran almost 
across the bridge before it was stopped, so that the derailed 
vehicle was on the centre of the second span from the east 
end before it came to a stop, at which time the car became 
uncoupled and the rear end of the body fell on to the rails. 
Later, a passenger train was just leaving the bridge when 
the latter collapsed, throwing the locomotive down the 
bank and stopping the train suddenly, and the second span 
from the east end was thrown off its bearings on the pier 
and the other spans gave way very slowly. Following 
the accidents, stress sheets were prepared showing the 
load caused by the heavy engine of the goods train when 
traversing the bridge with the derailed refrigerator car, 
and also those caused by the passenger train. From these 
stress sheets it is seen that the load occasioned by the 
passenger train was less, the unit flange stress under the 
loading at the time of the accident being 9000 Ib. per 
Square inch in the stringers and 10,100 Ib. per square 
inch in the floor beams, as compared with 10,500 Ib. and 
11,100 Ib, respectively with the goods locomotive. The 
shearing stresses were likewise less. 





NOTES AND MEMORANDA. 





MISCELLANEA. 


AccorpDINné to ‘the Electrician, a series of experiments | Tue Isle of Wight. Rural District Council recently 
on the variation of skin resistence to the passage of | decided to send to the Admiralty a protest against the 
electric currents through the human hody have },een | high speed of the warships and large liners passing up and 
carried out by Professor von Pfungen, of Vienna. The 


experiments proved that habits of strict sobriety appre- 
ciably lessened the danger of fatal injury from an electric 
shock. Nervous excitement of any kind lowered the 
protective power of the skin to a remarkable extent. The 
measurements were made by means of a sensitive galvano- | 
meter, the current passing through the body of the subject 
from one hand to the other. 


Mr. Trycve D. Jensen, of the electrical engineering 
department of the University of Tllinois, has for the past 
two years been making a special study of irons with refer- 
ence to their magnetic qualities. The aim has been to 
secure an iron of high permeability and small hysteresis 
loss and an iron four times more efficient than any now 
in use has been secured. A vacuum furnace was used | 
for melting the iron, the pressure in the furnace being 
reduced to about }cm. of mercury. Pure iron, when | 
melted in the open air, will absorb a quantity of carbon 
and oxygen and sc be of inferior quality, while iron melted 
in a vacuum does not absorb any-of these elements but | 
remains pure. Various methods were used in cooling, 
teste being made to determine the effect of cooling slowly, 
plunging in brine, in liquid air, &c., each iron being tested 
to determine the magnetic qualities, metallurgical com- 
position; chemical composition, strength, and critical 
temperature. Much valuable information has been 
gained by these e iments, the results of which are soon 
to be published in the form of a bulletin by the engineering 
experiment station of the University. 


THERE appears to be no limit to the possibilities of 
cinematography. A further stage in its development 
has now been reached, and recently in Birmingham 
there was witnessed for the first time in this country 
a cinematographic demonstration in broad daylight. 
Ediicationally. the progress of cinematography has not 
been as rapid as from the point of view of amusement, 
and schools and universities have not had its full benefit 
simply because demonstrations could only be given in 
a darkened room, necessitating considerable initial expense. 
Daylight cinematography was first introduced by a 
German, and he claims that the principal advantage of 
the invention is that while a lecturer delivers his discourse, 
students can take notes of the points he makes. More- 
over, it does away altogether with artificial lighting. The 
pictures are projected on the screen from behind, the 
apparatus being identical with that in common use. It 
is the screen, however, that is the secret of the whole 
thing, and its composition is said to be known only to 
the inventor. It resembles parchment, is fire and weather- 
proof. The pictures are said to be clear and steady, and 
not in any way dulled by the strong light of day. 


Tue Electrical World of May 9th and 16th gives a 
full description of a power station which has been built 
by the Lehigh Coal and Navigation Company to utilise 
refuse coal for which there is no market. The company 
turns out annually enough anthracite coal refuse to 
maintain in continuous operation generating plant of 
100,000 kilowatts; the present installation is 30,000 
kilowatts, but untimately it will be increased to the former 
figure. The boilers are arranged in 9 single row beneath 
the railway track, on which 50-ton standard gauge cars 
run, dumping their contents into bunkers holding two 
days’ supply of coal. Ashes are removed by running 
railway trucks into the basement under the ash hoppers. 
The low grade of fuel employed necessitated the use of 
special grates and combustion chambers. Eight double- 
ended Babcock and Wilcox boilers are installed, each 
having four grates ; the boilers are of the five-drum bent- 
tube type, with superheaters. Six of the boilers are fitted 
with hand-fired grates, 12ft. by 8ft., making a total 
grate area of 384 square feet. each boiler. The other 
boilers have mechanical stokers. Details of the grates 
are given in the article, as well as other novel features, 


| new t 
| The bell is fitted with hammers, tongs, and other tools, 





such as sliding furnace doors, double fire arches with air 
spaces between, &c. 


In a discussion on “ Current Limiting Reactances on 
Large Power Systems,’ Dr. E. Rosenberg said that in 
the early days of electrical engineering there was no need 
for artificial reactance. The generators regulated badly, 
and it was difficult to maintain the voltage with full load 
current. The same problem occurred with transformers, 
which were built with considerable leakage between high 
and low-tension windings, causing a great drop on the 
low-tension side, with a constant voltage on the high- 
tension side. Also a considerable voltage drop occurred 
in the cables. The regulation of generators, transformers 
and cables had been improved and safeguards had been 
introduced which added possibilities of new trouble. 
For the present, no doubt, these additional reactance 
coils were necessary in order to limit the effects of short- 
circuits; but they had not come to stay. Reactances 
had previously been introduced for paralleling alternators, 
but design had improved so as to dispense with such 
additions. Generators were now built which could with- 
stand the effects of short-cirenit—not necessarily any 
number of shorts. The cumulative effect would arise 
not only on the end connections, but under certain con- 
ditions in the rotor, especially if excited from bus-bars 
with considerable resistance in series. Transformers 
were now designed to stand dead short-circuits. Extremely 
close regulation had been done. away with by increasing 
the internal impedance from 1 per cent. to about 4-per cent., 
and the short-circuit current had consequently been reduced 
from about,a hundred times to twenty-five times normal. 
Additional reactance in the line was necessary because 
present-day cables had such an extremely low reactance, 
and it was to be remembered that before the advent of 


| 





three-core cable people used single-core cables, and the 

possibility remained of getting a feeder with a moderate | 
amount of inherent reactance by using either single-core 
cable throughout or a combination of single and three- 
core. Of course, the iron armouring in the manner adopted 
for direct-current single-core cables would not be used, | 
but the problem of effective sheathing could be solved. A | 
natural reactance would then be obtained, also increased | 
safety between phases, 


down the Solent. The wash sent in by these vessels, it 
was stated, greatly increased the already alarming erosion 
of these shores, and in many cases children playing on 
the shore had narrowly escaped being washed away. 


Tue text of the Model General Conditions of Contract, 
issued by the Institution of Electrical ineers, was 
formally adopted by the council of the B.E.M.A. at a 
meeting held on the 2Ist ultimo; and, as a consequence, 
will be used by members—in substitution of the Associa- 
tion’s conditions—in respect of tenders to municipalities, 


| district councils, public authorities, and in respect of all 


publicly advertised contracts where full general conditions 
are issued. 


EXPERIMENTS have been carried out at Toulon with a 
of diving bell invented by an Italian engineer. 


fastened to the outside of the bell, but capable of manipula- 
tion from within the bell. The inventor had a narrow 
escape from death when testing his bell. He had descended 
to a considerable depth, when the bell became entangled in 
some rocks, and half an hour elapsed before he could be 
rvleased from his dangerous situation. 


Ir is reported that an information bureau has been 
organised in Hamburg, for the purpose of providing expert 
information on technical subjects of all kinds, free of cost, 
with a view to the advancement of the German manu- 
facturing industry. At the “ German Expert Office’ 
a number of technical experts, who are also accomplished 
linguists, are employed, and catalogues, records »f works 
carried out, particulars of new inventions, &c., are stored 
there. The scope of the bureau appears to be very wide, 
and it will no doubt be of great assistance to German 
industry. The Electrical Reriew points out that a similar 
office in this country, which might. be attached to the 
Commercial Intelligence Department of the Board of 
Trade, would be no less effective in promoting the welfare 
of British industry. 


A MEETING of the Electric Vehicle Committee was held 
in Birmingham on May 22nd, 1914, under the chairman- 
ship of Mr. R. A. Chattock. Sample charging plugs, 
fitted with earth connection contacts, were inspected 
and a particular design selected for standardisation. 
Particulars of this will be given later when all points in 
connection with the plug have been settled. Further 
consideration was given to the method of gripping the 
flexible cable to the plug and the connecting of the earth 
wire to the plug shell. Final decision in these matters 
has been deferred, pending the preparation of a new draw- 
ing. As to the position of the plug receptacle on the 
vehicle, it was decided to recommend that it should be 
fixed under the driver’s seat, preferably with the plug 
pointing upwards so as to make it impossible for the driver 
to take his seat without noticing that the charging con- 
nection is attached to the vehicle. Cases were mentioned 
to the committee where serious had been caused 
by a driver starting his vehicle away without disconnecting 
the charging plug—the connection for the latter being 
placed at the rear or at the side of the vehicle. 


A RECENT article in the Flektrotechnische Zetischrift 
deals with the developments of the Berlin Electricity 
Works and discusses the best policy for the future. The 
Berlin municipality is faced with the alternatives cof taking 
the plant over or renewing the concessions of the Berlin 
Electricity Works under new conditions. At present 
the city of Berlin gets about one-half of the total net 
income derived from the plant. The development of the 
electricity works has heen steady, as has also been the 
increase in the net income. This is shown by the form of 
the curves extending over the last twenty years. On the 
other hand, the dividends paid have fluctuated from 1890 
to 1912 between 7.75 per cent. as a minimum and 13.5 
per cent. as a maximum, and were 12 per cent. in 1911. 
The stock quotations have been subject to still greater 
fluctuations. The question of erecting a very large generat - 
ing station in the Bitterfeld lignite district with a trans- 
mission line to Berlin, is considered:~ The: author thinks 
that in Germany better economic results have been 
obtained with municipal stations than with privately 
owned stations. He is in favour of the project that the 
city of Berlin should take over the electricity works. If, 
however, the city should decide in favour of giving a new 
concession, the prospects are that in the future there would 
be a combined municipal and privately owned manage- 
ment. But the author thinks that in this case the old 
management, having an experience of many years, would 
be practically in control. 


Tw an address which was reported in a recent number of 
the Electric Railway Journal, Mr, 8. Insull, president of 
the Commonwealth Edison Company, Chicago, said that 
the centralisation of power supply was essentially a 
monopoly on purely economic grounds, for it conserved 
capital, labour, and the prime sources of power with the 
best possible results to the user and producer. He believed 
firmly that power generation and distribution should be 
a monopoly, but also that it should be regulated by the 
State. In the Chicago district centralisation had been 
brought to such an efficient standard that the charges for 
service compared very favourably with the much-vaunted 
cheapness of hydro-electric rates. From curves showing 
the relative growth of investment and output, it appeared 
that the Commonwealth Edison Company had increased 
its business from a sale of 60,000,000 kilowatt-hours in 
1903 to 840,000,000 kilowatt-hours in 1913. Another 
proof of the efficiency of centralised supply and of the 
technical improvements made in recent years was the 
reduction in the amount of coal required per kilowatt-hovr 
from 6.93 Ib. in 1902 to 2.87 Ib. in 1913, with the possi- 
bility of another 30 to 35 per cent. reduction. The income 
on the capital invested had increased despite lower rates 
to the consumer, for while operating ‘costs had increased, 
the depreciation and interest charges had decreased in 
still larger measure on account of better load factors, &c. 
The company’s contracts for railway power supply in 
Chicago amounted now to 500,000,000 kilowatt-hours 
@ year. 









622 TH-E ENGINEER June 5, 1914 





— 
— 








THE CUNARD LINER AQUITANIA AND HER BOAT DECK 
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The Empress of Ireland. 


THE facts of the loss of the Canadian Pacific Railway 
Company’s steamer, the Empress of Ireland, soon 
after half-past one o’clock on the morning of Friday 
last, close to Father Point, in the mouth of the river 
St. Lawrence, have been before the public for nearly a 
week, and there is little cause to renew the melancholy 
story. The ill-fated vessel was struck nearly amid- 
ship by a large collier, and in little more than a quarter 
of an hour had sunk to the bottom, carrying with 
her over one thousand persons. She appears to 
have taken a heavy list almost immediately 
after the collision, with the result that boats would 
have been launched with difficulty even had there 
been time. As it was, but few were got into the 
water, and of the four hundred and fifty or so people 
saved many were picked up by the boats of the 
Storstad and many supported themselves on floating 
wreckage. It must be borne in mind that the 
vessel had only left Quebec the evening before, 
and that most of her passengers had had no oppor- 
tunity of making themselves acquainted with her 
topography. Under the best conditions there must, 
then, of necessity, have been much confusion, and it 
is rather surprising that so many were saved than 
that so many, for nearly all were abed, were lost. 

As to the cause of the calamity it is impossible to say 
anything at the present moment. The two captains, 
who have fortunately been saved, give stories which 
are diametrically opposite in essential points, and to 
attempt to attribute blame would be to prejudice a 
case which will be inquired into by the Canadian 
Government, with the assistance of Lord Mersey, 
in a few days’ time. The most difficult statement to 
reconcile with the effects produced is that neither ship 
was moving at a high speed at the moment of impact. 
Captain Kendall, of the Empress of Ireland, says he 
was satisfied that his vessel had no way on her—we 
presume beyond that due to the current—and Captain 
Andersen, of the Storstad, has stated that his headway 
was nearly checked when the vessels came together. 
Under the circumstances it is extremely hard to 
beliéve that such extensive damage as would have 
led to the rapid filling of a great ship like the Empress 
could have occurred. Further examination of 
the evidence must be awaited with patience. The 
Empress lies in water so shallow that the tops of 
her funnels are visible at low tide, and it is probable 
that divers will have little trouble in making a full 
examination of her. Their report cannot fail to throw 
much light upon the disaster. We shall learn the 
extent of the damage, and be able to draw our own 
zhout the speed of impact. Captain 
Kendall has said that the ship was ripped. from 
between the funnels to the propellers, but the state- 
ment, in view of the circumstances. cannot be taken 
too literally. To cause such damage would imply 
that the relative movement of the ships was higher 
than seems at all probable. We shall learn from the 
divers, too, if all the water-tight doors were properly 
closed, and if the bulkheads steod or were broken by 
the weight of water. In this case we are at the 
advantage that the sunken ship, unlike the Titanic, 
is so situated that we may learn from her whatever 
mournful lessons there are to be learned. One 
cannot help reflecting that here again, as in the 
Volturno, the principle of “boats for all” has 
signally failed. The Empress could have carried 
every soul on board in’ her boats, but she had 
no chance to use them. Had she rested on a fairly 
even keel there can be little doubt that the 
captain would have run her aground before many 
of‘the boats were floated. If any lesson in this respect 
may be gleaned from the accident, it is that. self- 
launching rafts of some kind, something that will 
float off as the ship founders, are of more general value 
than boats which have to be lowered from davits. 
Of the construction of the ship much will be said. 
She was built by Fairfield’s in 1906 on lines which 





were considered the best before the loss of the Titanic. 
She had an extensive double bottom, and was well 
divided, but she had no inner skin. Whether an 
inner skin would have saved her under the circum- 
stances of the collision is a question which the evidence 
of the divers may help to answer. She appears to 
have been struck in the weakest place, full amidships, 
where the stiffening effect of the decks is reduced by 
the engine-room openings. But there seems to have 
been no question of cutting her in two. The effect, 
from meagre evidence we have, seems rather to 
indicate that the plates were ripped off by the bow of 
the Storstad as we rip the lid off a box with a screw- 
driver. If the divers can substantiate this view, a 
very strong case for the double skin will be presented, 
for it is probable that whilst many ribs would, of 
necessity, have been badly distorted, yet the inner 
hull might have held, at least for a time. 

But when all is said, we have here a case against 
which it is hardly fair to ask the naval architect to 
provide. This was not a wholly fortuitous collision 
in a fog. The vessels had sighted each other at a 
sufficient distance apart to allow them to pass with 
safety. The extraordinary series of events which 
brought them to the same spot at the same instant 
of time must be deemed due either to faults in our 
navigation laws or in the observance of them, but the 
catastrophe could have been avoided had better means 
of communication between the vessels existed. If 
the Storstad had been fitted with wireless apparatus, 
the two ships could have kept in conversation with 
each other, in spite of the fog, and it is hardly con- 
ceivable that under such circumstances they would 
have collided. The Empress of Ireland was fitted 
with a submarine bell apparatus. Had the Storstad 
had one too the vessels could probably have learnt 
in time that they were on converging courses. On 
the whole, then, this is a case where our energies 
appear to be called upon rather to prevent the possi- 
bility of two vessels coming together rather than to 
the provision of means for preventing disaster if 
they should meet. We trust, then, that if invention 
is to be fired by it, as it was by the loss of the Titanic, 
it will take the direction of improved apparatus for 
advising vessels of the propinquity of each other 
under all climatic conditions. 


Compound Propellers. 


THERE were two papers read before the Institution 
of Naval Architects last month which gave rise to a 
most interesting expression of expert opinion on what, 
for want of a better name, we might term the “ topo- 
graphy ” of the screw propeller. The papers were 
“‘ Wake and Thrust Deduction,” by Mr. W. J. Luke, 
and “Battleship Design,” by Mr. T. G.. Owens. 
Following naturally upon the subject matter of the 
first, and introduced as a side issue of the second, 
was quite a body of information, obtained both 
experimentally and from full-sized ships, bearing 
upon the propulsive efficiencies which may be reached 
with propellers in special positions relatively to one 
another. The discussion had little or nothing to do 
with the effect of dimensions or form of propeller 
per se, but dealt more directly with the virtue of 
special location and arrangement. It arose primarily 
out of the rather extraordinary results obtained by 
Mr. Luke when investigating the propulsive value of 
what he termed a “combination” propeller. This 
propeller is simply a combination of two ordinary 
screws, similar in all respects, except that one. is a 
right-handed helix and the other a left-handed one ; 
they have a common axis, and are placed one directly 
behind the other, turning in contrary directions, 
one by a solid shaft in the ordinary way and the other 
by a hollow shaft concentric with the first. 

The term “combination” as applied to this pro- 
pulsive agent was objected to by Sir Chas. A. Parsons 
as having been already appropriated to the well- 
known combination system of propulsion by recipro- 
cating engines and exhaust turbines: . It will serve our 
purpose equally well to call such propellers compound, 
and so perhaps avoid confusion of terms.- These 
contrary turning compound propellers have much in 
their design that is attractive, for there can be little 
doubt that one of the sources of loss in propeller pro- 
pulsion is the unavoidable dispersion of energy in 
other directions of flow of water than that in the direct 
line of advance, such, for instance, as that expended 
in giving a rotational motion to the wake. The com- 
pound propeller of contrary turning type seems to 
offer a perfect means, from a propeller point of view 
alone, of preventing this loss. As is well known, it is 
used very successfully on torpedoes, but there the end 
aimed at is to eliminate the steering effect of a single 
propeller. As this has been effected, we may assume 
that the wake stream-lines are straightened out 
as intended by the combined action of the two pro- 
pellers, but at what expenditure of power is not known. 








624 


THE ENGINEER 


June 5, 1914 


——$<—<—— 





— 





It is strange to learn that Mr. Luke found from 
repeated experiments that the actual screw efficiency 
in the open—that is to say, when unassociated with a 
ship model, was very low, while when tested behind a 
model the opposite was the case. With this result 
we must in the meantime be satisfied. It is the out- 
come of actual test, and not a pious opinion built on 
theory, and, to quote Mr. 8S. W. Barnaby on the point, 
“if we can place faith in the experimenter, the con- 
clusion may be accepted.” Mr. G. 8. Baker quoted 
the experiments of Lieut.-Col. Rota with a similar 
propeller fitted to a 46ft. steam launch, which were 
said to show a gain of 20 per cent.—on a somewhat 
doubtful base of estimated mechanical efficiencies— 
and also spoke of the gain which has been reported 
from Germany as a result of fitting stationary blades 
immediately behind the propeller, these blades having 
a certain definite pitch calculated to make use of the 
rotational energy in the twisting wake of the propeller. 
These blades have the same purpose as the contrary 
turning propeller, and are more easily fitted; but, 
unfortunately, the mechanical difficulties, in the case 
at any rate of the contrary turning screw, put the 
project out of court as a practical proposition ‘at 
present. Mr. Barnaby, in discussion, expressed the 
opinion that “ nothing should cause us to adopt the 
complications necessarily involved in having to drive 
one shaft within another,” and perhaps that is the view 
of most practical engineers. It was pointed out by 
Sir Archibald Denny that Mr. Luke’s experiments 
had been made with models on which no shaft bossing 
had been fitted, and Sir Archibald said the effect of 
twist of water as it came off the bossing might affect 
the wake coefficients. This is quite true, and perhaps 
may explain the difference between the “ open” 
results and those behind the model; but it does not 
quite explain why the results of the “ open ” experi- 
ment should be bad of themselves. Sir Archibald 
further mentioned the interesting fact that close 
proximity of a propeller to a very full-ended ship 
was very serious, and that in such a case the “ effi- 
ciency might go all to pieces.” He had proved that 
the propeller then acted like a centrifugal pump 
instead of a propeller, and it is evident that in such 
a case the water which is thrown off from the tips 
not only plays no part in propelling the vessel, but 
must be obtained from an indrawing of water at the 
centre, and if the obstruction of the full-ended ship 
prevents free access of the water from that direction. 
it will take the line of least resistance and come from 
aft, and the peculiar result he mentions will occur, 
that the vessel may even be propelled astern when the 
propeller is driven in the ahead direction. This is 
no doubt the extreme case, yet it is enlightening as 
explaining the kind of thing which happens when a 
bad efficiency is obtained behind a form of hull which 
does not give a free feed of water to the propellers. 
Another form of compound propeller mentioned is 
that in which two screws were fixed upon the same 
axis close together, as in the previous case, but not 
contrary turning, being both secured to the same 
shaft, and consequently turned together. The 
screws in this case were both of the same hand, but 
the after one had a greater pitch than the other, the 
idea being to pick up the moving water from the wake 
of the leading screw by means of the increased pitch 
of the follower. It will be seen that this design is 
a close blood relation of the propeller design so often 
advocated, which has a gradually increasing axial 
pitch, and no great advantage would therefore be 
expected. Sir Archibald Denny said that his firm had 
experienced a degree of success in tests carried out 
with such a propeller, but when applied to a full-sized 
ship the result was a complete failure. Yet a third 
type of compound propeller came up for discussion, 
which, while not unlike the previously mentioned one, 
differed from it in the fact that the forward propeller 
was some distance ahead of the after one, so that the 
two propellers, although fixed on the same shaft, 
might act on separate water, owing to the upward 
direction of the stream-line flow at the after end of 
the vessel. This form of compound propeller, which 
is sometimes called the “tandem” propeller, was 
adopted by Sir Chas. A. Parsons in the Turbinia 
when he was faced with excessive cavitation at high 
revolutions ; it was also fitted to the side shafts of 
the first commercial turbine steamer, the King 
Edward, but subsequent experiments showed that 
one propeller was as good as two, and that the vessel 
did just as well with three propellers as she had done 
with five. Durand tried about thirty combinations 
of propeller in “tandem,” but the best of them had 
5 per cent. lower efficiency than an ordinary normal 
propeller. 


All this information, coming from authoritative 
sources, is very interesting, and goes to confirm our 
often expressed opinion that the best resuit is obtained 
with an ordinary simple propeller designed to suit the 
condition to which it is to be applied, but this is, of 





course, not always easy todo. The value of such an 
interchange of opinion and information as has taken 
place in these discussions can hardly be over-esti- 
mated, and we sincerely hope that it is only the first 
of many “‘heart-to-heart ” talks between experts, who 
have everything to gain from a pooling of their 
individual work in this way, to say nothing of the 
boon to the general body of the profession to which 
they belong. 


Trade Names. 


THE increasing application of registered trade 
names to materials or products used in engineering 
work suggests some questions requiring careful con- 
sideration by those responsible for the preparation 
of specifications, requisitions for material, or any 
other documents which define their requirements or 
recommendations. Originally words used as trade 
marks were restricted by Legislature and the courts 
to such as were obviously meaningless and notoriously 
inappropriate to the quality of the goods, and their 
glaringly incongruous character afforded a safeguard 
against their unintentional or unconsidered use. 
This restriction has been removed by successive steps, 
from the decision of the House of Lords in the case 
of “ Solio,” which is neither meaningless nor inappro- 
priate to a photographic printing paper, to the recent 
Trade Marks Act of 1905, under which trade names 
may be invented or inappropriate, but if invented 
they need not also be inappropriate. 

These names are now frequently well-derived; 
euphonious, and suitable, and are therefore liable to 
become names in common use for the articles to which 
they have been attached. Notwithstanding any such 
common use, no maker or seller other than the regis- 
tered proprietor can use them. An exception to 
this is suggested by the word “ linoleum,” which was 
originally a proprietary and exclusive word, but is 
now free. It had, however, become common during 
the continuance of the patent which protected the 
article it describes ; but it is by no means clear that 
a word attached to a patented article will become free 
on the expiration of the patent. It certainly does 
not on the voidance of a patent under Sec. 27 of the 
Act of 1907. In a case under this section the original 
licensees of the void patent retain the trade name. 
The use in a specification of a registered name is 
equivalent to the prescription of a particular maker 
to the exclusion of others who may—except in the 
case of a patented article or process—make precisely 
the same article by the same method, and possibly 
as well or better than the registered proprietor, and 
is open to the objections which render the prescription 
of a particular supplier a course generally avoided. 
There are, of course, cases where these objections do 
not apply, as when a particular supplier has attained 
such a degree of eminence that it is desired to have— 
and pay for—his product and no other, and the pre- 
scription is often qualified by such an expression 
as “or other of equal (or approved) quality,” 
which to some extent relieves it of objection. 
The makers of articles to which registered names 
are applied are not all of such pre-eminence as to 
justify their prescription on this ground. The articles 
may be the subject of patent rights or registration of 
design conferring on the proprietor a monopoly in 
their manufacture; but, if not, the proprietor’s 
exclusive right is confined to the name, and anyone else 
is at liberty to make or supply the same thing, although 
he must not call it by that name. Nor is there any 
obligation on the part of the owner of the name not 
to vary the product to which it is attached. The 
name is a trade mark of purely personal significance. 
It guarantees the product as that of its owner, but it 
is no warranty of continued quality. By its use in a 
specification the engineer not only implies his require- 
ment that what he has known by that name shall be 
supplied by its registered proprietor, but also his faith 
in the proprietor that he will not alter, in a manner 
unsuited to the intended purpose, the product he 
has called by that name, and over which he 
has an absolute control. He is also apparently 
subject to the contingency that the name may 
pass by assignment over which he has no control 
from a reputable to a disreputable proprietor. 
Moreover, should the engineer add “or other 
equal or approved ** he may be placed in a 
position of difficulty, because none but the proprietor 
can say without question what the name represents, 
and to determine in case of dispute what is equal or 
should be approved as equal, is a matter of consider- 
able difficulty. Even chemical analysis, when applic- 
able, is not a final solution, as the proprietor of a 
product of which the composition is ascertained may 
take shelter behind a suggestion that all depends upon 
the order of its mixing, or upon some evanescent ingre- 
dient, and either of these suggestions may be true. 





It is searcely possible, so long as proprietary articles 
made by secret process exist and have merits which 
justify their use, to avoid the use of trade names. 
but it is desirable that engineers should fully reglige 
what they mean, and that they should never fall into 
the error of writing a trade name without a capital 
letter, and thus avoiding the reminder that it is of 
personal significance. This reminder is particularly 
necessary in the case of well-formed words which 
have come into common use and, once deprived of 
the distinguishing capital, may easily be used jn 
ignorance or forgetfulness of their proprietary 
character, and without any intention to prescribe 
an exclusive source of supply. Hitherto the trouble 
with these words as affecting engineers has been prin. 
cipally confined to paints, cements, and the like. The 
use of trade names is now spreading to various descri 
tions of steel, in relation to which it is likely to be 
attended with more serious objection, on account of 
the greater importance of the material and the more 
serious consequences attending any uncertainty jn 
its description or quality. It must be admitted that 
it would be unreasonable to make it a condition of 
the grant of the exclusive right to call a product by 
a certain name that the nature and composition of 
the product should, as in the case of a patented 
article, be made public. The right of the producer 
to the reputation he has made or the popularity he 
has obtained for his product must be admitted, and 
it cannot be said that the Legislature, in granting 
him the exclusive use of a suitable invented word, has 
acted hastily or without consideration. It must 
therefore be assumed that such words have come to 
stay, and that their use will extend to an even wider 
range of new materials. As it is difficult, and will 
become more difficult, for an engineer to avoid pro- 
prietary articles without depriving his clients of 
things which it may be to their advantage to have, he 
is faced with two alternatives: either to give such a 
description of the article required as will admit all 
competent suppliers of the desired article and will 
at the same time enable him or his inspectors to reject 
such supplies as are below the standard required, or 
frankly to admit the onus of personal prescription 
by using the trade name. In the latter case, unless 
the name is sufficiently characteristic clearly to 
indicate that it is proprietary, misconception may 
be avoided by adding the name of the proprietor. 


The Aeronautical Report. 


Tue fourth annual report of the Advisory Com- 
mittee for Aeronautics, a summary of the contents 
of which appears in this issue, is a very satisfactory 
and creditable production. In two important respects 
it is a vast improvement on any of its three fore- 
runners. In the first place, there is a gratifying 
absence of any indication that much time is being 
wasted at Teddington and elsewhere over the subject 
of dirigible balloons. Indeed, with the exception 
of some few tests on the strength of balloon fabrics 
and some investigations into the proofing of such 
material, the scope of the report is purely aviation. 
Secondly, the report as a whole reveals the fact that 
thoroughly practical people are mainly responsible 
for settling the nature of the research work to be 
undertaken. We notice repeatedly that such and 
such an investigation was undertaken at the request 
of the superintendent of the Royal Aircraft Factory. 
Mr. O’Gorman, if any, should know on what subjects 
information is most to be desired,.and we trust that 
the policy of allowing those to suggest research 
work who are in every-day touch with the practical 
aspects of aviation will long be continued. Some 
critics of the Advisory Committee may be, ani 
actually have been, inclined to find fault with thie 
delay in publishing the report. It is more than 
eighteen months since the third report was published, 
and, moreover, none of the individual reports con- 
tained in the volume now before us is dated later 
than March, 1913. One of them is actually as ancient 
as December, 1911. It is certainly undesirable that 
valuable information such as that contained in the 
report should be held back unnecessarily. Still. 
the competition of the nations for aerial supremacy 
has grown very keen, and it is on the work of the 
Advisory Committee that this country depends very 
largely for its advancement. If, then, facts are 
discovered that tend to promote our aerial efficiency. 
it is only reasonable that we should expect them to 
be put to advantage quietly and not published to all 
the world until concealment is no longer necessary 
or possible. At the same time, it is desirable that the 
private builders of aeroplanes in this country should 
receive early intimation of fresh discoveries, and we 
may suggest that active co-operation between the 
Committee and the private builders would result in 
much advantage to both sides. 
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LITERATURE. 


Practical Stone Quarrying. By Allan Greenwell and 
J. Vincent Elsden. Pages 9in. by 5jin., xx. and 
564, also 339 illustrations. Crosby Lockwood and 
Son. Cloth, 12s. 6d. net. 


Ir is quite remarkable, taking into consideration the 
enormous importance of the industry, its widely 
extended character geographically and its venerable 
antiquity, that no books have come under our notice 
dealing with stone quarrying in general. Yet such 
undertakings produce an astonishingly large pro- 
portion of the mineral wealth contributed direct from 
natural sources to the enrichment of commerce from 
and in all parts ot the world. There is another aspect 
of the subject that should lead to a demand for 
information about it. This is based on an impressive 
fact, perhaps not always quite obvious, that a quarry 
is an attractive feature to a wayfarer, and still more 
so, but from a different point of view, to those 
interested in the product, and although the two points 
of view may differ, those who take their standpoint 
from the latter, unintentionally perhaps, but never- 
theless they do, assimilate some of the disinterested 
appreciation of the former. We have noticed this 
attractiveness of quarries in our holiday jaunts 
abroad as well as in our work-a-day trudges at home. 
We ourselves cannot resist when passing along tho 
country peering out to see the progress of the dis- 
appearance of some landmark, and in some cases its 
replacement by an artificial mound ; for example, 
Mountsorrel, in Leicestershire ; Rowley Regis, near 
Dudley ; the Clees, in Shropshire ; and the delight- 
fully situated quarries of Penmaenmawr, in Wales 
and Penlee, in Cornwall. The same changes are going 
on at many places abroad; entire mountains are 
disappearing from the Rhine Valley, and miles of the 
rocky banks on the upper Elbe are being levelled 
by the ruthless hand of the quarryman. While this 
volume has been about on our table, time after time 
visitors have turned over the leaves and have rejoiced 
at finding reference to quarries known to them, 
mostly recalling pleasant holiday associations, but 
frequently in connection with some big engineering 
work. This aspect of quarrying would, however, 
scarcely justify the arduous task of producing a book 
on the subject, but it shows that this industry has a 
veritable sentimental side in addition to its enormous 
economic significance, its widely extended prevalence, 
and its venerable antiquity. 

It is about this subject that the authors provide 
us plentiful information, ranging from historical to 
the most modern, and drawn from sources at home and 
abroad. Judging from many quarries mentioned 
which we have visited ourselves, the information has 
a practical ring indicating it as being the product 
of personal inspections. The authors wisely at the 
outset state that they are restricting their attention 
to those rocks, ‘‘ not being of organic material, got 
for economic purposes other than the production of 
metals,” whether these be won by open excavation 
or underground workings. Amongst the excluded 
rocks referred to as being of organic material the 
mineral fuels are numbered. Having defined the 
scope of their subject they proceed progressively. 


First to receive attention is the occurrence of the- 


materials with the various conditions under which 
they are met with, the peculiarities they exhibit, and 
the origin of these. Valuable notes of warning are 
sounded at all stages, from the very inception of a 
quarrying enterprise, and so on through its develop- 
ment and exploitation, for it is pointed out many a 
promising undertaking has come to grief for want 
of observing precautionary measures. The modes 
of laying out quarries are next considered ; then 
many methods of working them, with the implements 
and materials required and the ways of using them 
Various ways of preparing the loosened material for 
the market come under notice, and modes of handling 
right from the quarry down to the ultimate shipping 
arrangements: cranes, cableways, gravity inclines, 
ropeways, and railways of all gauges. The matter 
is well Jlustrated, the illustrations being mostly well 
selected and depicting the points they are intended to 
elucidate ; although it would be better if some more 
striking mode of reference could be used in the text. 

It is a strange thing, however careful people are in 
classification, that it seems so easy for them to evade 
their own ruling. For example, the authors give a 
list of minerals excluding combustible materials— 
page 23—but including peats and lignites. They, 
too, have perpetrated another injustice to Ireland, 
for a map of Great Britain and Ireland is called a map 
of England and Wales. In dealing with the origin 
of characters in stone the woeful sufferings of the 
particle are explained and the name by which each 
particular diseomfiture is known is given; Germans 
have furnished some fine examples, but some of our 
own professors can evidently hold their own in this 
direction ; Professor Harker, for instance, has sug- 
gested for one form ‘“Fluidaltexturclivage.” It is 
interesting to note that the peculiarities of the general 
climatic conditions of North Wales are highly suitable 
for the purposes of the slate quarrying industry, and 
that this is a much more important factor than is 
kenerally recognised. 

lhere are also chapters on accidents and their pre- 
vention, and on the laws and regulations relating to 
(uarries ; it remains to add that the authors are well- 








known authorities on matters relating to their subject, 
and that the book can be unhesitatingly recommended. 


Switches and Switchgear. By Professor R. Edler. 
Translated by P. H. Laubach. London: Constable 
and Co. Price 15s. net. 


THE switchgear dealt with in this book does nc+ 
correspond entirely with that used in this country, 
and, furthermore, the book is not quite up to date. 
But no other volume, so far as we are aware, covers 
the same ground; at any rate, no other volume 
written in the English language. It combines 
theoretical considerations with practical examples of 
design, and constitutes in a measure a history of the 
development of switchgear. Therefore the book fills 
a gap in this class of literature, and should, we think, 
prove useful and interesting to switchboard designers. 
It is a typical continental publication, which. enters 
into much detail. Some of the chapters, as, for 
example, that on starting and regulating resistances, 
are highly theoretical, and call for a good deal of 
patience. The diagrams in some cases might be 
improved upon, particularly with reference to the 
size of the letters, which are very small and trying to 
the eyesight. Wiring diagrams in some parts of the 
book resemble those met with in patent specifications, 
and we should say that is where they have been taken 
from. The best way to indicate the field the book 
covers is to give the titles of its chapters, which are 
as follows:—({1) General remarks on the design 
of switchgear; (2) connecting links, cable sockets, 
connectors, copper bars, contact blocks, bolts ; 
(3) contact springs and brushes, carbon contacts, 
devices to eliminate sparking at the main contacts ; 
(4) switches and change-over switches for low- 
pressure and medium pressure; (5) high-pressure 
switches; (6) fuses; (7) self-acting switches (auto- 
matic switches), circuit breakers, time relays, &c.; 
(8) starting and regulating resistances, controllers ; 
(9) accumulator switches, &c. 

It is doubtful whether many switchboard designers 
have found time to enter into all the considerations 
Professor Edler enters into, but it must not be 
supposed that the book is only fit for professors and 
other mathematical geniuses. On the contrary, 
a great portion of it is written on practical lines, and 
may be understood by anyone possessing a fair 
electrical knowledge. The volume really appeals to 
several kinds of readers, but evidently it is intended 
mainly for switchgear designers. Cenfral station 
men will probably find it a valuable help, for it 
indicates the classes of service different types oi 
switches are fit for, and describes how starters, 
remote control switches, &c., are connected up. 
One of the most practical chapters is that on 
accumulator switches, which describes and _ illus 
trates many switches of this type. Some of these 
switches, however, are antiquated and seldom, if 
ever, met with in this country. Of course, in England 
large batteries are generally charged and discharged 
through boosters, and not through regulating switches. 
In certain quarters, however, as, for example, at 
Birmingham and Wednesbury, the latter have been 
used, and some engineers contend that regulating 
switches will eventually replace boosters at present 
at work in other parts, thus following the practice 
commonly adopted on the Continent. It remains to 
be seen, however, whether this change will be brought 
about. We ourselves are inclined to doubt it. But 
the matter has certainly been discussed on various 
occasions, and it seems to be a question which interests 
a good many engineers. In view of this, it is a pity 
that the author did not add a few descriptions and 
illustrations of these large battery switches actually 
in use on the Continent, for in this country very little 
information of this kind is available. The advantages 
these switches offer as compared with boosters might 
also have been set forth. 

Another section of the book that should appeal to 
central station engineers and others in charge of 
electrical plants is Chapter VII. on automatic switch- 
gear. Here the author describes various kinds of 
circuit breakers, reverse-current cut-outs, remote 
control switches, and automatic synchronisers. Prac- 
tically all automatic synchronising equipments have 
been developed on the Continent, and are seldom 
referred to in English books. In the present volume, 
however, several of these equipments are fully 
described and illustrated, but the author expresses no 
opinion as to the advisability of using them. He 
points out, however, that, when the task of paralleling 
alternators is left to switchboard attendants, mistakes 
are liable to be made, and that serious results may 
follow. He further points out that a correctly 
designed automatic paralleling device would not 
allow of such dangerous occurrences, since a self- 
acting switch is entirely independent of the chance 
incidents that may influence human action and 
thought. The fact remains, however, that prac- 
tically all alternators in this country are paralleled 
by switchboard attendants, and not by automatic 
switches, and it would be interesting to know to what 
extent those automatic paralleling devices are used on 
the Continent. 

To sum up, the book contains a great deal of 
useful information, and is one of the best books on 
switchgear we have seen. No doubt the work of trans- 
lating the original volume into the English language 
has been a long and tedious undertaking, and all 





praise is due to Mr. Laubach for the manner in which 
he has accomplished the task. 





Indian Storage Reservoirs with Earthen Dams. By 
William Lumisden Strange. Second edition. 
London: E. and F. N. Spon, Limited, 57, Hay- 
market, 8.W. £1 Is. net. 

OnE of the most conspicuous merits of this book, 
seen at a glance, is the admirable arrangement adopted 
by the author, whereby he makes his subject clear 
to the reader. The publisher has, moreover, ably 
seconded him by producing the work in type that it 
is a pleasure to read and by making the diagrams 
models of clearness. 

The book claims to be a practical treatise on the 
design and construction of storage reservoirs with 
earthen dams, and it is what it claims to be. The 
subject is divided into four main heads, namely, 
the reservoir, the dam embankment, the waste weir, 
and the outlet. Under the head of the reservoir, 
are discussed the questions affecting the selection 
of the storage basin, such as a suitable site for the 
impounding dam, a configuration of the physical 
features upstream of the site favourable to the 
formation of a basin of suitable capacity, and a 
catchment area and rainfall yielding sufficient run-off 
to fill the reservoir. Then, in proper order, is con- 
sidered what work the stored water will do, after 
allowing for losses in the reservoir and on its way to 
the crops which it is to irrigate, if it is this for which 
the reservoir is to be brought into being. Both in 
India and Egypt experience and observation have 
shown what quantity of water is required to bring 
irrigated crops to maturity, so that the determina- 
tion of the amount of storage required for any given 
area is now a matter of simple arithmetic. As regards 
calculations of the yield of a catchment area made 
with figures representing the rainfall] and the run- 
off, the author gives sound advice, stating that 
“such estimates are but approximations, and should 
be resorted to only in the absence of actual discharge 
observations.” A very necessary caution, inasmuch 
as recorded observations have shown that the con- 
ditions of rainfall and catchment may vary to such 
an extent that the proportion of flow-off to total 
rainfall may correspondingly vary from nothing to 
98 per cent. 

The dam embankment, or the earthen embank- 
ment constituting a reservoir dam, is treated exhaus- 
tively as being the special subject of the book, in 
respect of which the author has the expert knowledge 
which comes of practical experience. A few para- 
graphs are devoted to a comparison between masonry, 
earthen and composite dams, and to a reference to 
certain American types. The different varieties of 
dam have each their own peculiar advantages and 
disadvantages, which are briefly stated. Earthen 
dams with core walls come under review. There are 
both practical and theoretical objections to the 
adoption of core walls, and the author points out that 
Indian engineers prefer to form earthen dams of 
well-compacted homogeneous material without any 
core wall. But the puddle trench below the base 
of the dam is, nevertheless, assigned its due impor- 
tance, and therefore its purpose and principles of 
design and construction are considered at length. 

The importance of the proper drainage of the base ~ 
of the dam is also insisted upon, and the system of 
drains recommended is described. The preparation 
of the foundation bed of the dam by trenching, drain- 
ing and benching, and the method of constructing 


‘the dam itself is then dealt with. The question of 
the safe limit of height for earthen dams is discussed. 


French engineers place it at 60ft., but the author 
points out that practice has sanctioned 80ft., and 
earthen dams actually exist of 100ft. in height and 
one of 125ft. But he gives utterance to a caution 
that, when 60ft. is exceeded, particular care is 
necessary in design and construction, and for dams 
exceeding 75ft. in height he recommends “‘ drystone 
toes”? to the slopes for the purpose of securing 
stability. 

A chapter is then devoted to the consideration of 
the points affecting the design of the waste weir 
associated with the dam, and another chapter to 
the outlet and its valves and sluices—matters of 
importance in a reservoir project secondary only to 
that of the main dam. 

There are twenty-six appendices of practical 
information, and, in addition, thirteen plates giving 
diagrams and details of actual designs, notably of 
the Maladevi tank project, which, however, has been 
abandoned since the first edition of the book under 
review appeared. 

This book can be confidently recommended as a 
sound guide to all engineers who are called upon to 
design and construct earthen dams for storage 
reservoirs. 





BOOKS RECEIVED. - 

Modern Workshop Practice. By Ernest Pull London : 
Crosby Lockwood and Son. Price 5s. net. 

Electric Wiremen’s Work. By J.H. Havelock. London : 
Crosby Lockwood and Son: Price 5s. net. 

Compressed Air. By Theodore Simons. Landon: 
The Hill Publishing Company, Limited. Price 6s. 3d. net. 

La Cémentation de L’Acier. By M. Albert Portevin. 
Paris (Ve): A. Hermann et Fils, 6, Rue de la Sorbonne 
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SELF-TRIMMING COLLIER DATETREE 


ANTWERP ENGINEERING COMPANY, HOBOKEN, ANTWERP, BUILDERS 

















A NEW TYPE OF SELF-TRIMMING COLLIER. | 17ft. lin. mean loaded draught.”* Whilst designed primarily 
—— to serve as a collier and to conform to Admiralty require- 

A NEW type of self-trimming collier has recently | ments, she is intended to be used also as a deck cargo 
been constructed by the Antwerp Engineering Company, | carrier, and is built with a specially broad beam propor- 
of Hoboken, near Antwerp, to the order of Messrs. Jones | tionate to her draught, and with exceptionally fine ends 
and King. the managing owners of the Tree Steamship | in conjunction with the fullest possible midship section, all 
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| placed at the highest maximum level, as will be seen 
the midship section, so as to make the boat easy in ballast 
trim, and no double bottom ballast carried. 

The engines are placed aft, so as to leave the best part 
of the ship available for cargo, and so as to avoid the 
use of a tunnel through either of the holds, which i. 
troublesome when grab discharging. The net register_ 
an important factor in vessels intended to be in and out 
of port frequently—is low—970 tons—considering the 
vessel’s dimensions, erection, &c., as a deduction of 32 . 
cent. is made on the usual gross tonnage, the side tanks 
being deducted for the net register. The wings, which 
generally go into the tonnage of the ordinary type of collier 
without representing earning capacity, are not employed, 
The sheer is dispensed with so as to prevent the vegge] 
trimming by the head when loaded, owing to the excess of 
cargo carried forward, as is the case with a sheered vegge 
having engines aft. The usual protection has been obtained 
by sheering the bulwarks and also providing a bulwark 
round the poop and forecastle instead of the usual open 
rail. As the vessel has no sheer the midship freeboard jg 
considerably more than usual ; that is to say, for the same 
draught the ship is deeper amidships, this design giving 
hetter proportion of length to depth in case of a very 
shallow draught being required. : 

The side tanks have an. advantage over the double 
bottom in the fact that they maintain their capacity right 
up to the forepeak bulkhead instead of tapering off, 
that the vessel does not trim too much by the stern jp 
ballast, as frequently happens. As far as floatability goes, 
in case of accident the vessel is claimed to be superior to 
the usual boat of her size, as the holds are divided up by 
extra steel bulkheads so as to allow of filling any one com. 
partment in the vessel without sinking her. Moreover, 
the side tanks are specially subdivided into four tanks on 
each side. The floors are not pierced with manholes, and 
double reverse frames are fitted throughout the holds, 
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ELEVATION, PLANS, AND SECTIONS OF THE COLLIER ° DATETREE} 


Co., Ltd., of Cardiff. This vessel is constructed on a special | rise of floor and tumble home except above deck being dis- | There is no necessity to utilise shifting boards, as the 
patented system, and is the first of her class which has|pensed with. The ballast tanks are not required to be | cargo cannot move into the wings. 


been built. She has a length between perpendiculars | filled for stability when the vessel is laden, and she there- 


The vessel has been made to embody as much repetition 


of 270ft.. a breadth moulded of 40ft., a depth moulded of | fore carries her cargo without the extra immersion due to | work as possible, all shell plates, stringer plates, &c., 


20ft. Gin., and a deadweight capacity of 2700 tons on|them. ‘There is ballast capacity of 165€4 tons, and it is 


being of standard length, breadth, and riveting as far as 
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—— 
ible so as to suit the builders’ template system, which 
ova avoiding excessive handling, the whole work being 
ed on the ground before hand and sent direct to the 
— The amount of machine riveting is much in excess 
oT ihe usual. A non-water-tight flat exists for the whole 
length of the side tanks, but, contrary to usual practice, 
this offers no obstruction in the hold. The hatch sides 
are incorporated with the longitudinal bulkhead, making 
the ship much stronger longitudinally, and the extra 
transverse bulkheads satisfactorily resist racking strains. 
The ballast tanks are accessible at all times, even when 
cargo is in, and they have a full walking height. Repairs 
are conveniently effected, as the floors can be got out from 
the inside without having to take off the shell plating. 
The bunkers are completely self-trimming, and they dis- 
charge automatically on to stokehold plates. ; 
The draining of the water ballast tanks, which takes up 
much time with a flat double bottom if the last 15 or 20 
s wanted out, is not so serious a matter in the Date- 
tree. ‘The ballast tanks empty themselves automatically 
down to the light line. A pair of ballast donkeys are 
fitted for emptying the remainder as quickly as possible. 
No capacity 18 lost owing to frames, beams, &c., as. these 
do not exist in the hold, nor are there any pillars in the 
Sweating is prevented by the protection given 
by the side tanks and the fact that the whole of the hold 
is covered by the wood hatch covers. This type of vessel 
is claimed to be eminently suitable for the American 
Lakes trade, as the facilities for rapid loading and dis- 
charging are better than usual. 

The actual trim of the vessel when in ballast without 
wrmanent bunkers is 13ft. aft and 8ft. forward, the pro- 
peller being fully immersed when the bunkers are in, 
whilst the actual trim when fully loaded with half of her 
bunkers out is 3ft. by the stern, but by filling up the fore- 
hold she is brought to practically even keel in this con- 
dition when required. The vessel is specially suitable for 
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CROSS SECTION OF COLLIER DATETREE 


grab discharging on account of her flush floor, and she has 
eight cargo winches with 7in. by 10in. cylinders, two per 
hatch, each pair being coupled athwartships for heavy 
lifts. There are eight Mannesmann tube derricks to lift 
6 tons each, these being 50ft. long and so placed as to dis- 
charge much higher than usual, and they are fitted on 
tables with outriggers. There are no ladders fitted in 
the hatches, but some are placed on the bulkheads with 
special scuttles for access. The reserve bunker discharges 
into pocket bunkers or the main hold as may be desired. 
A steam ash hoist with an overboard shoot is fitted. The 
steering gear acts directly on the quadrant without any 
blocks. ‘The crew is berthed aft in separate rooms with 
mess-rooms and wash-place and steam heating. 

The machinery, manufactured by Messrs. McColl and 
Pollock, of Sunderland, consists of triple-expansion 
engines with cylinders 20in., 33in., and 54in., with a 36in. 
stroke, and two single-ended boilers 14ft. diameter by 
10ft. Gin., 180 lb. pressure, stoking from aft. The fully 
loaded speed of the Datetree is 10} knots and the ballast 
speed 11} knots, the indicated horse-power being 1266. 
Her daily consumption of best Welsh coal is given as being 
about 15} tons, and in her ordinary working bunkers she 
can carry 113.5 tons, while there is a reserve of 100 tons 
in her poop tween deck bunker. 








SOME OF THE COALFIELDS OF WESTERN 
CANADA. 
(From a Correspondent.) 

GOING west from Winnipeg the traveller is carried over 
hundreds of miles of prairie, which, during the autumn, 
18 more or less covered with wheat. Underlying these 
vast areas there are in many places enormous deposits 
of lignite coal, which do not come into view until about 
Medicine Hat, where, in addition to coal, the town’s 
greatest asset is its gas wells, and to Calgary, further west, 
the Same remark may apply. Going still further west 
from Medicine Hat along the Crow’s Nest Pass Railway 
we find the district between Taber and Lethbridge dotted 
over with collieries. At Lethbridge, in particular, we 
pass the noted Gault collieries. All the collieries find a 
good demand for their coal output during the spring, 
autumn, and winter, but during the summer some of them 
are closed down altogether. After passing over a con- 
siderable mileage where agriculture reigns predominant, 
we approach the foothills of the Rocky Mountains, and 
find the lignite coals giving place to bituminous coals, 
such as those worked at the Bellevue mines. One of these 
mines 18 notorious as having been the scene of three 
disasters, in one of which thirty-one lives werelost. A little 





further west we pass over the enormous rock slide at Frank, 
which, only about ten years ago, wiped out the whole of 
the outside works of one of the collieries and also part of 
the town, causing a large loss of life. The top of Turtle 
Mountain, from which the slide criginated, is even now 
considered so insecure that part of the town has been 
compulsorily moved and some of the colliery workings at 
its base abandoned. Two of the collieries in this district 
have made some coke, but at the present time no coke 
ovens appear to be in use. 

Passing through the “‘Gap” we come into the Blair- 
more-Coleman coalfield, where Coleman coke ovens are 
seen in active operation close to the railway line. This 
district for miles to the south and north is underlain with 
thick and valuable seams of coal, which, for want of rail- 
way transportation, will have to remain undisturbed until 
the demand has materially increased. A vast area of 
coal land has, however, been staked and is paying taxes 
to the Government. In many cases the owner of the coal 
rights also owns both the ground surface and the growing 
timker. To maintain possession of these claims a certain 
value of development work must be done yearly by the 
holders. This charge often becomes very onerous before 
one pound of coal has Leen sold. Many of these coal 
claims are held by speculators who have not, and never 


had, any intention to work and develop them into’ 


collieries, but solely.to hold them as a speculation for a 
cash sale. This too often leads up to another difiiculty, 
viz., that the major part of the subscribed capital is paid 
over to the speculator and insufficient funds are left 
properly to develop the coal seams. 

A range of the basal limestone, as at Frank, is again 
passed through west of Coleman, after which we come into 
what is known as the Crows Nest Pass and Elk Valley 
coalfield. This field has an abnormally massive deposit 
of coal at Corbin, some miles south of the main railway line. 
One part of this deposit, at a height of 6000ft. above sea 
level, is being mined with a steam shovel. On the north 
side of the line the Elk River coalfield extends right up 
to the divide between the Elk and Kananaskis Valleys. 
It is at present unworked commercially on account of 
there being no railway transportation, although practic- 
ally the whole coalfield is held by strong companies. 
Probably all the seams of coal are bituminous and will 
make coke. 

At Michel, on both sides of the railway and southwards 
to and below Fernie, the most extensive developments 
of any in this coalfield have been made, the output of the 
two companies, viz., the Crows Nest Pass Coal Company, 
Limited, and the Hosmer Mines, Limited, being equal 
to a million and a-half tons per annum. More than a 
thousand tons per day of coke are shipped to the smelters, 
the whole quantity being made in beehive ovens, with a con- 
sequent entire waste of its most valuable by-products. The 
principal mining centre of this area, known as Coal Creek, 
is five miles east of Fernie and cannot be seen from the 
main line. 

The southern part, known as Carbonado or Morrissey, 
is at present unworked. The mines have, however, been 
opened up, and are now closed down in consequence of the 
dangerous conditions resulting from the enormous out- 
bursts of gas and dust which have occurred there. These 
outbursts have in no case caused an explosion, but have 
asphyxiated the men before they could escape out of the 
mine. These outbursts of gas were in every instance 
accompanied by tremendous volumes of the finest dust, 
and in one case the quantity was estimated to have been 
fully 5000 tons. Another peculiarity of this portion of 
the field is that the seams of coal are of non-coking quality. 
From this point to the Pacific Coast only one coalfield 
of similarly good coking quality has so far been discovered, 
viz., at Coalmont, in the Similkameen Valley. 

Returning to the main Atlantic to Pacific Railway line 
west of Calgary we come across the first important coal 
development at Mitford (Cochrane), where English capital 
is engaged in developing a large area of semi-bituminous 
coal. No other important opening is in evidence for many 
miles, but from Morley and on to Canmore, Anthracite, 
and Bankhead the traveller has part of the Cascade steam 
coal and anthracitic coalfield in view, and away down the 
valley of the Kananaskis River to the south lies the 


remaining part of this very rich coalfield. The principal 


developments have been at Canmore, Anthracite, and 
Bankhead, and at the present time the Cascade field is 
receiving more attention from capitalists. Two com- 
panies, viz., the Canmore Navigation Coal Company, 
Limited, and the Cascade Coal Syndicate, Limited, con- 
trolled by British capital, are engaged in active develop- 
ment operations. Practically all the way from the 
Canadian Pacific Railway main line to the head waters 
of the Kananaskis Valley there are enormous basins of 
coal, the seams of which are in many cases very thick. 
Many of the seams have a low ash content and are mostly of 
a semi-anthracitic quality or equal to No. 2 Rhondda 
steam coal. Better to exemplify the prodigality of the 
coal deposits of this region a section of part of one basin 
is appended to these notes. 

At Bankhead the semi-anthracitic small coal is con- 
verted into briquettes, which are extensively used for 
locomotive and house-fire purposes. The greatest draw- 
back to this industry is the want of a cheaper binder than 
pitch, which is now being used and is brought from Duluth 
or elsewhere in the United States, thus entailing a long 
haul and a consequently very heavy freight rate. This 
pitch might be produced from the coke ovens in the Crows 
Nest Pass district. 

After leaving Banff no coalfield is again seen until 
reaching Sicamous Junction, where to the south there are 
bituminous seams of coal at Enderby and on the west side 
of the Okanagen Lake. Passing on to Kamloops coal 
seams are found in the immediate neighbourhood, and there 
is also to the north, about 60 miles up the North Thompson 
River, a bituminous coalfield at present unworked. The 
line of the Canadian Northern Railway passes through 
this property. 

No signs of coal are again seen between Kamloops and 
Vancouver, but 40 miles to the south-east of Spences 
Bridge is the Nicola Valley coalfield, which yields bitu- 
minous coal, some of which is of coking quality. The 
major part of the output of this field is by the 
Canadian Pacific Railway, although it is the nearest inland 
coalfield to Vancouver, B.C. South-east of Nicola is the 
Quilchenna coalfield, and due south again the Princeton 
lignite coalfield. 





To the north-west of the latter is the Coalmont coal 
basin in the Tullameen Valley, where probably the best 
coking coal west of the Crows Nest Pass is being developed. 
The Great Northern Railway Company has run its 
line into this field as far as Tullameen. Some coal is 
being shipped from both the Nicola and Princeton coal- 
fields into Vancouver. 

Only a small percentage of the coal used in Vancouver 
is supplied by the inland collieries, on account of the pro- 
hibitive freight rates, and therefore the major part of the 
supply is procured from the Vancouver Island and Wash- 
ington collieries. All this coal is shipped in by scows, and 
bunker coal by hulks, During the strike of miners on 
Vancouver Island several cargoes of coal were shipped in 
from both New South Wales and Japan. 

The Vancouver Island coalfields cover a very consider- 
able area, and may be described in general terms as com- 
mencing near the north end of the island and extending 
down the whole of the east coast. On the west coast are 
the Quatsino and Carmanah coalfields, on which no develop- 
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ment is in progress. A little development is being done 
on the Central or Alberni field. The Suquash, now being 
developed, may be considered as being the same as 
Quatsino. The Comox or Cumberland, the Nanaimo, the 
Cranberry—Cedar, and the Extension coalfields are all 
being actively developed. None of these fields of coal 
contains more than three workable seams of coal. The 
coals are largely used for bunkering steamers, and all the 
collieries are mainly dependent on sales to places on the 
Pacific Coast. The main shipping points at the present 
time are Union Bay, Nanaimo, Boat Harbour, and Lady- 
smith. The extent and possibilities of the coalfields of 
Vancouver Island are not well defined, but there cannot 
be a doubt that they are capable of much more extensive 
development. ; 
On Graham Island there are very extensive deposits 
of coal, varying in quality from lignite at the north end of 
the island to anthracite at the south end, but at the present 
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moment there is not one single operating colliery, although 
the whole possible coalfield has been staked. Only a few 
tons of anthracite coal has been shipped from Cowgitz, on 
the Skiddigate Inlet, and the real value of this coalfield 
has yet to be proved. ing over from this island ‘to 
the mainland brings the visitor to Prince Rupert. This 
port will presently become very important as a shipping 
point, seeing that it is the western terminus of the Grand 
Trunk Pacific Railway system. No coal is met with near 
the coast nor until about 14 miles east of Hazelton in the 
Bulkley River Valley, where the seams are bituminous and 
of coking possibilities. This field extends some distance 
to the south-east, and is also found on the Copper River. 
At one time the Grand Trunk Pacific Railway Company 
proposed to construct its main line up the Copper River 
from the point where it joins the Skeena, and to come out 
at Telkwa or thereabouts, in which case it would have 
passed directly through this coalfield. The best access 
to the Copper River coalfield now appears to be from 
Telkwa. 

Passing up the Skeena River for about 140 miles north 
of Hazelton we find a coalfield known as the Groundhog 
anthracite, which consists of several basins and of two 
series of coal seams distinguished as the Upper and Lower. 
The extent and value of this field has been very much 
commented upon, but, taken as a whole, the coal seams 
appear to be anthracitic rather. than actual anthracite, 
and are, until railway transportation is provided, com- 
mercially out of the Coast markets. Further north 
bituminous seams of coal are found on the Tuya River, 
30 miles above its junction with Stikine River, and in other 
places of the same district. One of the seams has 30ft. 
of very clean, hard, non-coking bituminous coal. 

Approaching Fort George along the Grand Trunk 
Pacific Railway lignite coal is again met with, and on the 
east side of that place, and only a few miles south of the 
line, is a bituminous coalfield known as the Bear River. 
This field also awaits development, which is not likely to 
be long delayed. Still going eastwards towards Edmonton 
and east of Tete Jaune Cache coalfields again become 
plentiful, the Yellowhead Pass Coal and Coke Company, 
Limited, the Jaspar Park Collieries, Limited, being 
actively developing; also Broule Lake, the Mountain 
Park, and others on the Brazeau branch. Nearer to 
Edmonton the lignite coals are again met with and are 
worked at Gainford and many other places. There is one 
notable sinking in the neighbourhood, viz., the St. Albert, 
where a large circular shaft has been put down and cased 
with reinforced concrete through the sand and gravel for 
a depth of 205ft. 

There is a large number of collieries working lignite 
coal in every direction around Edmonton, Wetaskiwin, 
and Red Deer, the coal in several cases being of very high- 
class quality. To the west of Red Deer development work 
in bituminous coals is being actively carried out by the 
German Development Company, the Canadian Northern 
Railway Company, and others. Further south again we 
have the Cascade coalfield, already referred to, and again 
on the foothills side of the Rocky Mountains huge deposits 
of coal of a bituminous and semi-anthracite character 
on the Elbow and Sheep Creek Rivers. Many other work- 
able coal basins lie within the area referred to, but those 
already named are sufficient to exemplify what an enor- 
mous wealth of coal ranging from lignite to anthracite 
is to be found in this western of the Dominion of 
Canada, without taking into account the Peace River coal- 
fields and those still further north. 

The metalliferous wealth is equally bountifully dis- 
tributed throughout British Columbia, and as fast as rail- 
way transportation is provided so fast will the immense 
wealth of this western province become more apparent 
to the world at large. 








WIRELESS TELEGRAPHY.* 
Spark SysTeMs. 


Damped Electric Wavere.—After some preliminary remarks 
regarding the production and formation of electro-magnetic 
waves, the author went on to say that the simplest way of 
signalling is hy means of damped electro-magnetic waves, and 
these can be easily produced by a spark coil or transformer 
having its two high-tension terminals connected respectively 
with an aeria} wire and with the earth, a spark gap being placed 
between the connections in the manner illustrated diagram- 
matically in Fig. 1. The current through the primary circuit 
of the coil is controlled by the key K, so that by holding down the 
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Fig. 1—PLAIN AERIAL 


key for long or short periods, long and short series of waves can 
be transmitted corresponding to letters which are represented 
by the dots and dashes of the Morse code. The high-tension 
current charges the aerial wire until the charge increases to such 
an extent that it sparks across the gap, and the aerial discharges 
itself to earth, the strain being broken down and a wave given 
off. The aerial, however, not only discharges itself, but, as it 
were, over-discharges itself. The current rushes back again 
over the spark gap and charges the aerial. This oscillatory flow 
backwards and forwards between the aerial and the earth occurs 
a number of times until the energy is dissipated partly by radia- 
tion and partly by resistance and other losses, and insufficient 
remains to maintain the spark across the gap. The coil then 
charges the aerial again and the same action is repeated. 

The charge which can be given to an aerial wire is limited 
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by the capacity of the wire, which is usually very small. More- 
over, the aerial wire in Fig. 1 not only forms the charging 
circuit, but the radiating circuit, and the arrangement results 
in the production of highly damped oscillations, which soon die 
away. A good oscillatory circuit should be a bad radiating 
circuit, so that the charge will conti to illate for some 
considerable time before being wholly dissipated. To meet th’s 

qui t the oscill circuit is constructed by the Marconi 
Company of London and by the Telefunken Company of Berlin, 
as a separate circuit and is coupled to the radiating circuit 
wherein slightly damped oscillations are produced, and which, 
when impinging on a distant receiver, create a cumulative effect 
that is very desirable. 

The Marconi Sustem.—Fig. 2 shows diagrammatically a popular 
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Fig. 2—MARCONI SYSTEM 


arrangement of the Marconi system. The electric current is 
generated by an alternator and passed through the primary 
coil of a low-frequency, iron core transformer by which its 
voltage is increased to that required for charging the condenser 
in the oscillatory circuit. “ low-frequency or alternating 
circuit includes additional inductance either in the transformer 
primary or secondary circuit adjusted so that the natural 
period of the alternator-transformer-condenser circuit corre- 
sponds with the alt tor f y, this adjustment is pro- 
vided so that the condenser charging current may be about 
zero value when the condenser is about to discharge.” The 
oscillatory circuit comprises a condenser, the primary coil of a 
high-frequency air core transformer, a variable inductance for 
altering the wave length, and a disc discharger by which the 
condenser is disc’ . This discharger consists mA a revolving 
toothed wheel placed between two stationary teeth, so that 
every time a pair of teeth comes opposite the stationary teeth 
the current sparks across and the condenser is discharged. The 
time of charge corresponds to a half cycle of the alternator, and 
to the period clapsing during which there are no moving teeth 
opposite the two stationary teeth, the voltage or pressure to 
which the condenser can be charged depending on the amount 
of energy which can be stored in the condenser during the time 
of charge. 

The radiating circuit in Fig. 2 includes the secondary coil 
of the high-frequency transformer by which energy is absorbed 
from the oscillatory circuit and radiated from the aerial wire 
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short-circuited, and the alternator vol 
power is required all the gaps will be open: 





voltage raised to correspond with the number of gaps. [t, will 
thus seen that by ting a suitable number of Raps in 
series and adjusting the voltage, it is possible to keep the eng 








r gap from exceeding a certain value, and thus avoid overheat. * 
ing, which would prevent the quenching of the spark. Since 
the energy transmitted varies as the square of the number of 
spark saps, the regulation by short-circuiting covers a wig, 
range. Thus, if there are 10 gaps and 9 are cut out, tiie maxi. 
mum energy can be reduced to 1 per cent. The pressure pep 
gap is approximately 1200 volts, so that if 10 gaps are in ig, 
the charge given to the condenser will reach a pressure of 
approximately 12,000 volts before discharging across the 
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Fig. 4—DISCHARGER 
and round the oscillating circuit in which it oscillates. |t will 


be noticed that the radiating circuit is not indirectly coupled to 
the oscillatory circuit, as in the Marconi system, but is directly 
coupled by what may be called an auto-transformer, consisting 
of @ copper helix, one “sad of which is included in the oscillatory 
circuit, the other part forming a portion of the aerial or racliating 
circuit. 

The action of a coupled circuit transmitter, whether on the 
Marconi or Telefunken system, is less simple than would appear 
at first sight. It might seem natural to suppose that the 
oscillatory circuit is unaffected by the radiating circuit, but this 
would be an incorrect ption, b , just as the currents 
flowing to and fro in the oscillatory cireuit induce similar 
oscillations in the radiating circuit, so do the induced currents 
= the radiating circuit tend to react on the oscillatory 
circuit. Thus when the oscillatory circuit has given up its 
energy to the radiating circuit, the latter circuit rebounds, as 
it were, and starts giving back some of its energy to the oscilla- 
tory circuit. One circuit reacts on the other till the oscillations 
induced alternatively in each circuit die away or are drowned 
by the violent oscillations which are being oy ord produced 
with maximum amplitude by the condenser discharges. This 
action of the energy swaying backwards and forwards from one 
circuit to the other is illustrated graphically by Fig. 5. The upper 
curve represents the oscillatory circuit and the lower curve the 
radiating circuit. It will be seen that the oscillatory circuit 
ec with a maximum amplitude which corresponds 








in the form of electro-magnetic waves. A variable induct 
is included in the radiating circuit for the purpose of varying 
the wave length so that it may be brought into tune with the 
oscillatory circuit. PP it is desired to send a signal. 
The sending key is pressed down, and thus allows the current 
from the alternator to flow through the primary coil of the low- 
frequency transformer which induces a high-voltage current in 
the secondary coil. This high-pressure current passes round 
the circuit and charges the condenser, which is periodically 
discharged, say, 450 times per second, by the revolving toothed 
wheel. Each condenser discharge produces a group of electric 
oscillations in a manner similar to that described with reference 
to the discharge across the spark gap in Fig. 1. These oscilla- 
tions, by pane through the high-frequency transformer, 
induce oscillations in the radiating circuit which alternately 
charge the aerial wire in opposite directions, and in so doing 
produce electro-magnetic waves which are propagated outwards 
in all directions over the surface of the earth. It will be noted 
that choking coils are placed between the low-frequency trans- 
former and the oscillatory circuit. These are inserted for the 

urpose of preventing the high-frequency oscillations from pass- 
ing into the low-frequency transformer and doing possible 
damage. 

Telefunken System.—This system is illustrated diagram- 
matically in Fig. 3, from which it will be seen that it is similar 








AERIAL 


VARIABLE 
sDUCTANC, 


oe FREQUENCY ae b~) - 
ut RADIATING 
GENERATING oS concur 
CIRCUIT = PLATE 
rw SS} OS CHARGE! 
perenne OSCILLATORY 
ORCUT. 
‘Stnome KEV 
TTD 


TOTO 























TMT “if TT: 


Pig. 3-TELEFUNKEN SYSTEM 


to the Marconi system; the two companies, however, agreed 
upon terms which avoided litigation. The principal differences 
between the two systems are the method of discharging the 
condenser and the method of exciting or producing oscillations 
in the radiating circuit. The discharger, which is illustrated 
diagrammatically in section in Fig. 4, consists of circular plates 
of copper separated from each other by mica distance-pieces 
of about 2 mm. in thickness. The spark forms at any point on 
the flat surface of the plates: it is then forced towards the 
periphery in a radial direction by the electro-magnetic field, 
and is eventually extinguished on its path by a circular groove 
which the spark cannot bridge. Between each pair of plates is 
a large disc of thin copper, which is effective in radiating the heat 
generated by the spark. Short-circuiting plugs, which can be 
inserted between the copper discs, are provided in order to short- 
circuit as many gaps as may not be required. The quenched 
spark discharge may thus be adjusted to suit the voltage, and 
consequently permit of variations in the power utilised. For 
example, if small power is required a number of gaps will be 





with the moment of discharge of the condenser, and that the 
oscillations are absorbed by the radiating circuit, in which the 
induced oscillations are of maximum amplitude when the whole 
of the energy has been absorbed by it from the oscillatory circuit. 
The radiating circuit then reacts on the oscillatory circuit, 
with the result that instead of the whole of the energy remaining 
in the radiating circuit and being dissipated in the form of 
electro-magnetic waves, it is ly wasted in uselessly exciting 
the oscillatory circuit. This exchange of energy continues 
until the whole of the ene is dissipated or radiated from 
the aerial wire. The entire effect extends over only a fraction 
of a second, and is equivalent to the time during which each spark 
occurs at the discharger. 

If a Marconi revolving disc discharger is suitably designed 
and run at a predetermined speed, the period during which two 
moving teeth are passing the two stationary teeth, is equal to 
the period during which the whole of the energy is originally 
transferred to the radiating circuit ; and as the spark is then 
extinguished, the teeth having moved on, it is impossible for 
the energy in the radiating circuit to flow back into the oscilla- 
tory circuit. The result is that the oscillations continue in the 
radiating circuit with a steadily decreasing amplitude. During 
this time the condenser is again being charged ready for dis- 
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Pig. 5—SWAY BETWEEN OSCILLATING AND RADIATING 
CIRCUITS 


charge by the next two moving teeth, which pass the two 
stationary teeth, when a new series of oscillations will be in- 
duced in the radiating circuit. .This true effect is obtained with 
discs running with high peripheral speed, and working with long 
waves and loose coupling, as the disc may then be arranged to 
cut off a discharge or spark before any material part of the 
energy communicated to the aerial is returned to the oscillatory 
circuit. 

or Continuous Oscillations.—An ientemped or 
continuous oscillation is one which oscillates continuously with 
the same amplitude. At present there are two notahle systems 
which produce undamped or continuous waves: they are the 
Goldschmidt and Poulsen, 

Goldschmidt System.—In theory this system @ ——, very 
closely to the ideal ; but so far it has been unfeasible to carry ot 
in practice what appears so desirable in theory. Theoretically 
the system consists of an alternator which produces an altern:t- 
ing current having a very high freq y ; the frequ y corre: 
sponding to the frequency of the oscillations that it is desired 10 
produce in the aerial wire. To understand why such a syste! 
is impracticable for commercial use, that is, for fromi ship to 
shore signalling, it will be necessary to consider the construction 
ofanalternator. It should first be stated, however, that, accor 1- 
ing to international law, the wave length used on ship stations 
must measure either 300 m. or 600 m., the ability to radiate @ 
300 m. wave being compulsory . but the use of a 600 m. wave 1* 
optional. Therefore, in order to be suitable for use on ship- 
board the alternator must be able to prod lations which 
will give a 300 m. wave. 

Now, it was shown earlier in the paper that a 300m. wave 
corresponds to one million oscillations per d, and therefore 
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the frequency 0 


ator mus 
alters f an alternator depends on the revolutions per 


frequency’ 0 + = 
minute and the number of magnetic poles. Even supposing 
the periphery of its moving part were divided into 100 poles, 
which is a large number, the speed would need to be 1,200,000 
revolutions per minute in order to obtain a frequency of 1,000,000 

This speed is, of course, obviously impossible. 


f the alternations in the current produced by the 
t equal one million per second. Usually the 


sond. 
ae oprer, according to a special arrangement of Goldschmidt’s, 
the magnetic field of his alternator is rotating, not mechanically, 


put electrically, while at the same time the armature is rotated 
mechanically in the field in the opposite direction. The result of 
this is the production ofa frequency ore ome Be on the sum of 


this tends to keep the actual length of the arc in a state of 
variation which cannot be avoided even by the feeding mechan- 
ism provided. ‘This variation in the are results in a variation 
in the current flowing across it, which also means a variation in 
the charge given to the condenser and a consequent variation 
in the strength of the waves itted. The seri of @ 
weakening in the waves transmitted will become at once 
opperent when it is realised that if the strength of the waves is 
suddenly decreased, as the result of a variation in the arc, the 
reception of the signals at the receving station might be rendered 
inaudible, and probably the whole of the message would need 
to be repeated. The most serious objection to the Poulsen 
system is not, perhaps, the weakness of radiation, but the 
iati in the len of the waves transmitted, which result 








the rates of rotation of the magnetic field and of the armature ; 
and current at this higher frequency is carried back to the field 
and produces @ more rapidly rotating field than the first. To this, 
again, is added the frequency produced by the rotation of the 
armature. This process is repeated several times until the 
required high freq y ist hed. In theory it is feasible, 
but in practice the complications and loss of energy at each step 
are so great that the inventor has not yet exceeded a frequency 
of 40,000 per second, which is a long way short if 1,000,000 ; 
the frequency required for the 300m. wave. The system is 
therefore unsuitable for short wave lengths, and is not likely 
to come into use for from ship to shore signalling. 

Let us consider, then, whether or not it is possible to use such 
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Fig. 6—POULSEN SYSTEM 


an apparatus for long wave =, such as are used in high- 
power long-distance stations. © wave length corresponding 
to a frequency of 40,000 ‘tad second would be 7500 m. in length, 
a wave length which has been frequently used, and therefore the 
system could be employed for long-distance signalling, but 
apparently from the negotiations between the Postmaster- 
General and the Goldschmidt Company in Germany, the system 
has not yet proved itself reliable. From the information avail- 
able it seems as if Goldschmidt proposes to use for Transatlantic 
signalling a 500 horse-power steam engine driving two dynamos 
of nearly 200 horse-power each, the armatures of these machines 
being connected to a motor that drives the high-frequency 
alternator, the rotating part of which has no fewer than 384 poles. 
It would seem that the general plan adopted in damped wave 
systems of driving the whole of the moving plant direct on one 
shaft from a steam turbine is more simple and desirable. 

Poulsen System.—Nearly fourteen years ago it was shown by 
Mr. W. Dudell, the past-president of the Institution of Electrical 
Engineers, that when an electric arc between two solid carbon 
rods, as in a street arc lamp, is shunted with a condenser and 
inductance in series, electric oscillations are set up in the con- 
denser circuit. In 1903 Valdemar Poulsen, of Copenhagen, 
described important improv ts in this method of ting 
electric oscillations. He produced an electric arc between a 
carbon rod and a copper rod which was kept cool by water 
circulating within it—see Fig. 6. The arc was at the same 
time surrounded by an atmosphere of hydrogen or a hydrocarbon 
gas or vapour and crossed transversely by a strong magnetic 
held. This are formed part of an oscillatory circuit, including 
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a condenser and a primary coii of a high-frequency transformer, 
the secondary of which formed part of the radiating circuit. 
_ It is characteristic of an electric arc that as the current 
increases the potential difference of the carbons decreases, or, 
in other words, the more current that is passed through the are 
the less is are! er ip difference between the carbons. Nowletit 
be supposed t the arc be burning steadily, and the oscillatory 
circuit is applied to it, electricity rushes inte the condenser and 
while it is being charged the current through the are is dimin- 
ished. The pressure difference across the arc is therefore in- 
creased and the tendency is to charge the condenser still further. 
When the condenser is fully charged the arc current again slightly 
increases, and thus causes @ reduction in the pressure difference 
across the arc. This reduction in pressure allows the condenser 
to discharge itself across the arc, thus increasing the arc until 
the maximum current is reached, when the cycle recommences. 
These rapid condenser discharges produce oscillations in the 
radiating circuit, which are sustained by the condenser alter- 
nately drawing current from the are and then giving it back 
again at the moment of discharge, the result being the produc- 
tion and radiation of persistent or undamped waves. 
_If an are of this description could be constructed of such a 
size that it could deal with sufficient energy for long-distance 
signalling, and provided the arc could be maintained in a stable 
condition, then there seems to be no reason why such a system 
should not become pular, even though its efficiency is very 
low. But the are does not remain steady, and it would seem 
unreasonable to expect it to do so. Its instability is caused by 


in the signals disappearing at the receiving station owing to the 
transmitter getting out of tune, or result in the signals inverting 
—that is, spaces coming through as signals instead of the dots 
and dashes, owing to the ing signals getting in tune with 
the receiver. 





REcEIvING ELECTRO-MAGNETIC WAVES. 


An aerial wire absorbs some of the energy of electro-magnetic 
radiation falling upon it, and it absorbs best radiation of that 
kind and wave length which it would itself emit if set in oscilla- 
tion, and absorbs it most readily when arriving in the direction 
in which it would itself radiate most strongly. The length of 
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Fig. 8-TELEFUNKEN INDUCTIVELY COUPLED CIRCUIT 


an electro-magnetic wave d ds on the oscillation constant 
of the circuit, and the oscillation constant depends on the 
capacity of the condenser and the quantity of induct in the 








It is obvious that this method of selectivity cannot he obtained 
by a a receiving circuit in which the detector is inserted, 
because if the detector is reasonably delicate it is certain to be 
affected by all waves of approximately the same wave length, 
whereas with an inductively coupled circuit only that wave 
having a frequency identical with the natural frequency of the 
receiving circuit will set the circuit oscillating with sufficient 
intensity to induce oscillations in the loosely coupled detector 
circuit. 
The arrangement shown in Fig. 8 is adopted by the Tele- 
funken Company, which employs crystal detectors of the kind 
shown in Fig. 9, which consist of a delicete metal tact that 
is pressed aguinst a suitable crystal held in a clip or holder. The 
action of this type of detector is not yet thoroughly understood, 
but certain definite facts have been established. The oscilla- 
tions induced in the circuit by the waves received are similar to 
the oscillations created in the transmitting circuit, and produce 
positive and negative currents oscillating alternately in opposite 
directions. Now it has been found in actual practice with 
crystal detectors that the current in one direction passes through 
the crystal bet the contacts to a much greater extent than 
the current in the other direction, and the practical effect of 
this phenomenon is to separate from the oscillations a direct 
current which passes on and produces a sound in the telephone, 
or may be caused to affect some other device in the circuit by 
which the signals can be distinguished. 
Crystal detectors are also largely used by the Marconi Com- 
y, carborundum bei the crystal principally employed. 
t adop’ is shown in Fig. 10, from which it 
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will be seen that the crystal and telephone are arranged in series 
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Fig. 10—MARCONI CRYSTAL’ DETECTOR 


with a potentiometer, whereby a small current can be passed 





circuit. Therefore all receiving stations should have embodied 
in their circuit a variable inductance and a variable condenser, 
whereby the circuit may be tuned to receive the waves radiated 
from the transmitting station. 

The oscillati produced in a receiving circuit by the waves 
impinging on the aerial wire to which it is connected are not 
directly appreciable by our senses, and their existence can only 
be ascertained by the employment of detectors. When an aerial 
wire is to be used for receiving it may be connected directly to 
a circuit containing an oscillation detector, or inductively 
coupled to a circuit in which the detector is placed. The former 
and simpler method is shown in Fig. 7. Waves from the 
transmitting station impinge on the aerial wire, and if the vari- 
able inductance and condenser are suitahly adjusted so that the 
wave length of the receiving circuit corresponds with the wave 
length of the transmitting circuit, then energy will be absorbed 
by the aerial wire and electric oscillations set up, which swing 
backwards and forwards between the aerial wire and the earth. 
Inserted in the circuit is a detector, which in the arrangement 
illustrated is of the magnetic type. This instrument is largely 
used by the Marconi Company, and comprises an iron band rotat- 
ing in a magnetic field so as to carry the iron through a cycle of 
magnetic changes. When electric oscillations pass through the 
primary coil wound round the band, the change of the magnetic 
state of the iron generates an induced current in the secondary 
coil, and hence a current and a sound in the telephone receiver. 
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Fig. 9-SECTIONS OF TELEFUNKEN DETECTORS 


Fig. 8 shows an example of a receiving circuit which is induc- 
tively coupled to the detector circuit by two coils A and B 
so arranged that oné moves axially within the other, whereby 
the distance between the coils can be varied. The great advan- 
tage of a coupled circuit is the ability to eliminate waves of 
slightly different wave length, and thus promote sharpness in 
tuning, which is such a very desirable feat For pl 
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through the crystal. 2 

With the object of still further increasing the sharpness of 
tuning and selectivity, the Marconi Company employ three 
circuits in their receiving apparatus, an intermediate circuit 
coupling the receiving circuit to the detector circuit. Each 
circuit contains a variable condenser and inductance, so that 
by finely tuning the circuits to the Sent of the waves 
to be received, and then by moving the coils in the intermediate 
circuit away from the coils in the receiving and detector circuits, 
a very loose coupling can be effected, so that only those waves 
having a frequency corresponding to the natural frequency 
of tho three circuits will be able to excite oscillations in the 
detector circuit. The oscillations produced in a receiving 
circuit by a wave of different length to that wave length for 
which the circuit is tuned are termed forced oscillations ; 
and, although these forced oscillations may exist in the receiving 
circuit, and may possibly excite oscillations in the intermediate 
cireuit, they are quickly —— down and give way to the 
natural oscillations produced by the waves es in 
length to those for which the circuits are tuned. Hence with 
the Marconi multiple tuner there is very little possibility of 
these interfering waves reaching the detector circuit and 
“jamming ” the signals intended to be received. It should be 
mentioned, however, that interfering waves can only be excluded 
in the manner described when the waves themselves are sharply 
tuned. A wave having a flat tuning would probably break 
through all the circuits and might cause serious interference in 
the detector circuit by drowning out the signals which are 
intended to be received. According to the law in most countries, 
however, of tuning in the waves transmitted from 
stations working on commercial wave lengths is compulsory, 
and by means of this stipulation selectivity in wireless telegraphy 
is rendered possible. But in time of war laws are not considered. 
and it often proves of great value to radiate highly damped 
waves having a flat tuning so as to cause serious interference 
with the enemy’s instruments and prevent the exchange of 
signals between their camps. 








IRON AND STEEL INSTITUTE. 





THE autumn meeting of the Iron and Steel Institute will be 
held in Paris on Thursday, Friday and Saturday, September 
17th, 18th and 19th. A visit will be made to Nancy on Sunday, 
September 20th, and Monday and Tuesday, September 21st 
and 22nd will be devoted to visits in that district. The pro- 
visional programme of the meeting is as follows :— 

September 17th.—Opening meeting in the hall of the Comité 
des Forges. A selection of papers will be read and discussed. 
In the afternoon visits will be made to places of interest in 
the vicinity of Paris. In the evening a recéption will be held 
by the Comité des Forges. a 

September 18th.—Meeting in the morning for the reading and 
discussion of papers in the hall of the Comité des Forges. The 
afternoon will be devoted to a visit to the Basilica of St. Denis 
and to the works of the a des Métaux. In the evening 
an official reception will be held. 

September 19th.—Closing meeting for the reading and dis- 
cussion of papers. In the afternoon visits will be paid to places 
of technical interest in Paris. 

September 20th.—A special train will leave Paris for Nancy, and 
the afternoon will be devoted to visits to places of interest in that 
city. In the evening a reception will be held at the Town Hail. 
2lst and September 22nd.—Visits to mines and 
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suppose we desire to pick out a distinctive station 
several which may be signalling, we would first bring the coils 
A and B close together cr slide one within the other so as to couple 
the two circuits tightly, and then tune the detector circuit by 
varying the cond and induct until the value of its oscil 
lation ox app that of the receiving circuit, when 
we will hear the signals intended for us. If, however, these 
signals are ‘‘ jammed ” by signals from other stations, then the 
coils A and B are se ted from each other and the circuits 
finely tuned by careful adjustment of the condensers and 
inductances, so that only that wave which will set the receiving 
circuit oscillating most violently will induce oscillations in the 
detector circuit. The undesired waves, which may he of slightly 
different frequency, will not produce oscillations in the receiving 
circuit of a strength sufficient to reach across the distance 
between the two coils A and B, and induce forced oscillations in 
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metallurgical works in the district. On September 2Ist a 
reception will be held by the Chamber of Commerce of Nancy 
and the Eastern Industrial Society in the evening. 

The special train will leave Charing Cross on Wednesday, 
September 16th, at about twelve mid-day. Luncheon will be 
served at Folkestone, and the time of the arrival of the party 
in Paris will be about 8.40 p.m. The arrangements have been 

laced, as on previous occasions, in the hands of Mr. G. K. 
aiaheen. Full details will be given in a later circular, which will 
be posted during July only to those who have signified their 
intention of being present at the meeting. 

The secretary's office, while in Paris, will be at the house of 
the Comité des Forges, Rue de Madrid. 








the detector circwt. 





the carbon electrode, which is continually burning away, and 
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NEW MILITARY CAR FOR INDIA. 





CONSIDERABLE attention has recently been devoted to 


the comforts of British troops in India, and important 
improvements are about to be made in the arrangements 
for their transport over the railways. Under the old 
system soldiers, landed in Bombay, were conveyed 
up country in ordinary third-class carriages of the type 
usually used for Indian passengers, by easy stages, “‘ rest ”’ 
stations or depéts being maintained at regular intervals, 
where the men were detrained to take their meals and 


| racks for kit are provided. There are sixty-six berths in 
| all, but when these are shut up the seats can accommodate 
110 native passengers, the carriage being intended for 
| ordinary service when not required for trooping. 

The water arrangements have been specially looked to, 
| 500 gallons of water being carried in two large cylindrical 
| galvanised steel tanks under the coach. These are so 
constructed that they canbe easily opened and cleaned. 
Water is pumped to small tanks in the roof for use, and a 
| supply of filtered water is arranged for drinking. The 
lavatories, two at each end, are adaptable for both 
| European and Indian use, whilst large wash-basins enable 

















MILITARY CAR FOR THE GREAT INDIAN PENINSULAR RAILWAY 


halt for a day prior to continuing the journey over another 
stage. Needless to say, this was a very slow pr ure, 
and, moreover, required a considerable amount of railway 
stock. Now a much quicker system is to be adopted. 
Upon the arrival of a military transport at the new deep- 
sea pier at Bombay, the soldiers will be entrained in trains 


of vestibuled military cars of special type, in which all | 


arrangements are to be provided for meals, sleeping, &c. 
These will run through to destination with stops only for 
railway and locomotive purposes. 

The. provision of suitable vehicles for this revolution 
in Indian trooping has been engaging the attention of the 
Great Indian Peninsula Railway administration, and it 
turned out last year from its new Matunga carriage 
shops in Bombay a fine new military car possessing many 
novel and interesting features. It is illustrated herewith. 

The car has a body 68ft. long by 10ft. wide outside, 
the maximum dimensions at present permissible on the 
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INTERIOR OF MILITARY CAR 


* 

broad gauge lines, owing to the older portions of the lines 
having tracks spaced at 12ft. centres—this is now being 
altered to 14ft. The superstructure and underframe are 
practically in one piece to secure the largest possible 
cross section without infringing the loading gauge, whilst 
retaining wheels of the standard—3ft. 7in.—diameter. 

Burmah teak is used for the timber portion of the body 


framing, the pillars being supported by diagonals to the | 


‘* waist ’’ and the “ top rail ”’ tied to the longitudinals of 
the underframe with long through bolts. The latter part 
of the vehicle is entirely of steel, channel of 10 by 34 
by 4 being largely used in its construction. Between 
the inner and outer sheeting of the coach a layer of non- 
conducting sheets of “ Uacolite” is introduced to protect 
the interior and its occupants from the heat rays of the 
sun. This is the usual construction adopted on the 
Great Indian Peninsula Railway since the abolition of the 
overhanging sunshades. Gauze “ fly ’ or dust screens are 
provided at all the windows, as well as “ Venetian ”’ blinds. 

The internal fittings consist of wood berths on galvanised 
steel tubular frames arranged in tiers of three, one above 
the other. The lowest is used as a seat by day, whilst 
the second folds down and forms a back rest; the third 
folds up clear of all. Below the lower seats are racks for 
standard rifles, and above the upper berths large parcel 


the soldiers to have a refreshing wash. The lighting is by 
incandescent gas lamps, the gas being carried in reservoirs 
fitted with patent safety valves, which automatically 
close and prevent any escape of gas in the event of damage 
to the piping or fittings. The lamps can be turned up or 
down from the corridor. Thorough ventilation has been 
provided for by a row of ‘ Venetians ” introduced above 
the windows, which can be opened—or closed entirely 
during the monsoon season by shutters—acting in com- 
bination with a double line of ‘‘ Monarch” air exhausters 
arranged down the centre of the roof. The result is a 
current of air from the sides of the coach towards the 
middle. 

The cars are intended to run, when in trooping service, 
closely vestibuled, together with a canteen car at the 
centre of the train, the meals being served to the soldiers 
at regulated times by orderlies deputed to the work. 
For the accommodation of officers a corridor sleeping 
ear is to be provided on each train, and baggage will be 
stored in vans. Each train will transport half a regiment 
with complete kit and equipment. The cars are from the 
designs of Mr. A. M. Bell, the carriage and wagon superin- 
tendent of the Great Indian Peninsula Railway. 





THE “C.K” FEED-WATER DIFFUSER. 


A NEW method of feeding boilers, which is the subject 
of a patent, has recently been introduced by Holdsworth 
and Sons, Limited, of Croft Boiler Works, Bradford. 
The apparatus employed is known as the “C.K” feed- 
water diffuser, and is illustrated in the accompanying 

, engraving, as applied to a Lancashire boiler. In explaining 
the action of this diffuser Messrs. Holdsworth point out 
that (a) heat transmission is more rapid when the water 
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which is perforated on its upper side and which regtg 0 
the shell of the boiler. Since the vertical pipe is open re 
the steam space, syphonic action from the boiler due to 
leaky check valves, is entirely prevented, and boilers at 
various levels may be worked with a common feed, 

The action of the diffuser is as follows :—Tho feed 
water, as it passes from the horizontal to the vertical Pipe 
is acted upon by the live steam, and the precipitation of 
any foreign matter that there may be in the water is thereby 
assisted. The foreign matter, salts and lime are precipi. 
tated to the bottom of the receiver, while the purifieg 
water escapes through the perforations at the top. The 
receiver ri gation with a door at each end, so that the 
precipita matter can be removed when the boiler is 
laid off for cleaning. 

A good many claims are put forward for this apparatus 
among which we may mention the following :—(1) The 
removal of the lime, salts, &c., from the water assists jn 
keeping the boiler cleaner, especially the furnace flues . 
(2) as the water enters near the bottom and slowly rises. 
it is being gradually qualified for producing steam quickly 
as soon as the ebullition area is reached ; (3) by taking 
water to the Kottom before liberating it a constant ten. 
perature may be maintained and the troubles duc to up. 
equal expansion and contraction are entirely removed ; 
and (4) the discharge of water at the lower level has 
beneficial effect on the circulation throughout the boiler 
and prevents stagnation. 





THE AQUITANIA. 


We give on page 622 two views of the Aquitania. They 
are reproduced with the object of showing the disposal of 
the boats and to bring home to the reader the amount of 
space that is taken up. It will be seen that the boat deci 
is practically full of boats, and that there is little or no chance 
of using it as a promenade. How frightened passengers 
are to be got into the boats in such a crowded position is 
a question which we trust may never be put to the test, 
We described the ship fully in our last issue. 











THE ELDICK LATHE CUTTING-OFF TOOL. 


A NEAtT little tool for cutting-off portions of the same 
length from a bar of material being dealt with in a hollow 
spindle lathe has just been brought to our notice. It 
has been patented and is made by the Motogear Engineer. 
ing Company, of Ilford Hill, Essex, which has named it 
the Eldick. It has very much the form of a pair of nut 
crackers, the two arms of which are normally kept apart 
by a small coiled spring, but can be closed—just as though 
a nut were being cracked—by closing the hand holding 
the tool. An adjustable stop enables the travel of the 
arms to be regulated within certain limits. The top arm 
is cast with a lug, having a hole machined in it for carrying 
a bush which is clamped in position by a butterfly nut, 
the lug being split to allow of this. The axis of the bush 
is parallel to the axis of the pin of the hinge connecting 
the two arms of the tool. This pin is prolonged and serves 
two purposes. It carries first of all a fixed cutter, and next 
a spindle, up and down which slides an arm for regulating 
the length of material which is to be cut off. The 
cutter has three teeth arranged at 120 deg. apart from 
one another, but only one tooth is employed at a time, 
the others only coming into use when the first tooth 
becomes blunt. The cutter is clamped in position by a 
nut which it is necessary to slack out when it is desired 
to use another tooth. To cut off a portion of the work, 
the end of the bar—which, of course, is revolving—is 
inserted through the bush till it comes up against the stop, 
and the two arms of the tool are then gripped together. 
The result is that the tooth of the cutter is gradually 
forced into the material till it has severed it from the 
main rod. The position of the bush can be so arranged 
that its end may be brought very near indeed to the 





THE C.K. FEED-WATER DIFFUSER 


above a unit of heating surface is in a state of active 
ebullition than when it is stagnant ; and (6) that ebullition, 
or boiling, can only take place above the furnace level. 
In view of these two points, they urge that present 
methods of feeding boilers are entirely wrong, and must, 
of necessity, interfere both with the duty and efficiency of 
the boiler. The feed-water pipe in a Lancashire boiler 
is at present carried on one side of, and a few inches above, 
the top of the furnace flues, and is, as a rule, perforated 
for about 6ft. or 8ft. Messrs. Holdsworth assert that the 
objection to this method is obvious, as, no matter at what 
temperature the water is entering the boiler, its discharge 
above the furnace level must minimise the rate of ebulli- 


tion, and hence the duty of the boiler, and that a large | 
proportion of the salts and lime in the water must settle | 


on the furnace flues and form a hard scale. 

In the “CK” diffuser the water passes along the 
present feed pipe for about 15ft. feed, and is then carried 
with a bend and coupled at right angles to a vertical pipe 
passing between the furnace flues. The upper part of this 
vertical pipe is and is carried well into the steam 
space, while the lower portion terminates in a receiver 


| Steam Coal and Coke Company, Limi 


cutter, and the work is thus supported practically right 
up to the cutting edge. This has been done in order tv 
eliminate chatter, and it has the efiect of keeping the 
cutting edge sharp for a longer time than would otherwise 
be possible. The tool, which is provided with a series of 
bushes for work of different diameters, is exceedingly 
well made, and should prove useful to those who are 
engaged in the reproduction of small metal parts. It is 
claimed that since the tool has not got to be put in and 
out of the slide rest, the machining tool may remain in 
position, so that work can be turned out with a plain 
turning lathe with the same rapidity as with a capstan 
| lathe. 








WE have received a communication from the Middlebury 
ited, from which we 
learn that it has recently completed a new borehole for 
water, which has been taken » aac to a depth of 235it. 
The borehole yields 10,000 gallons pertwenty-four hours. At 
a depth of 72ft. a seam of clean coal 13}ft. thick was 
encountered, 
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THE ASSOUAN DAM 








Pig. 1—HEIGHTENING MASONRY 








Fig.{2—OPEN 











THE ASSOUAN DAM.* 
By Mr. R. HOLT, President. 


Warer supply for the purpose of irrigation is a matter of 
prime importance to Egypt. The yearly flood waters of the 
Nile due to rainfall in Abyssinia and the equatorial regions com - 
mence to arrive at Assouan about the end of June, and increase 
rapidly until the maximum level occurs about the end of the 
first week in September, after which there is a more or less 
rapid fall during the months of October and November, the fall 
continues at a lower rate until the middle of May, when the Nile 
is at its minimum level at Assouan. The amount of rainfall 
north of Assouan is practically a negligible quantity. 

The cultivated land of Egypt comprises the Delta in the shape 
of a triangle with one side on the Mediterranean coast and an 
apex at Cairo; after this the cultivated part extends in varying 
width on either side of the Nile as far as Halfa at the north end 
of the Second Cataract, a distance of 1550 kiloms. from the 
Mediterranean Sea. To the south-west of Cairo there is a large 
cultivated area in the oasis of the Fayoum, which obtains its 
irrigation water supply from the Nile by way of the Yussef 
Canal. In recent years the increase of cultivation, especially 
of.cotton, has created a demand for an increased water supply 
(turing the months when the natural water supply of the Nile in 
ordinary circumstances is small. j 

_ To provide this extra supply in spring and early summer the 
Egyptian Government decided to make in the Nile Valley a 
reservoir to store during the latter part of the flood season some 
of the river water which otherwise runs into the Mediterranean 
Sea. This reservoir was formed by the construction of a large 
dam about the middle of the First Cataract south of the town of 
\ssouan. From the commencement of the work of construction 
lp to the present time I have been able to make a visit at least 
once a year to this remarkable work, which has been achieved 
by an exceptionally capable body of engineers. As a visitor 
interested in engineering matters, permission has always been 





"a “8.5 given to me to examine all that was being done. The 
4 following is a brief description of a few of the many points of 
3 interest in connection with the construction and a review of 


everal matters which have been somewhat carelessly criticised. 
it may not be altogether out of place in the first instance to 
re-er to a much misunderstood point, viz., who originated the 
idea that a dam should be constructed at the First Cataract, 
3 near Assouan ? 
of ‘ Amongst the well-known explorers of the Nile and its sources 
he name of Sir Samuel Baker stands prominent, his books of 
travel and observations being extremely interesting. 
a ne volume in particular, entitled ‘‘ The Nile Tributaries of | 
-yssinia,” dated May 8th, 1861, starts with a description of the | 
neighbourhood of Philae. Towards the end of the book he 
Suggests the construction of a dam at the First Cataract, near | 


Assouan, in the following words :—‘ With a river that supplies | 


* Paper read be 2 octatt SS ane 4 s+hitects 
Cairo, 16th’ May, oy the Association of Engineers and Architects, 





Fig. 3—FACE OF DAM SHOWING SEEPAGE 


| of country. 


an unlimited quantity of water and mud at a particular season 
a supply could be afforded to a prodigious area that would 
be fertilised not only by irrigation, but by the annual deposit 
of soil from the water allowed to remain upon the surface. 
This suggestion might be carried out by gradations. The 
great work might be commenced by a single dam above the 
First Cataract at Assouan, at a spot where the river is walled in 











Fig. 5-STONEY SLUICE 


| by granite hills. At that place the water could be raised to an 
exceedingly high level that would command an immense tract 
By raising the level of the Nile 60ft. at every dam 
the cataracts would. no longer exist, &c. &c.” It is now fifty 
years since Sir Samuel Baker suggested the building of a series 
of dams and the amount (60ft.) to which the river level should 
be raised at Assouan. The first Assouan Dam was built on the 
site and to the height suggested by Sir Samuel Baker. No 
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Fig. 4—BLOCK OF GRANITE RAISED BY WATER 


one other than the great explorer can thus lay claim to having 
originated the idea. 

It is a curious coincidence that the consulting engineer for 
the dam had a similar name to that of the great explorer. The 
late Sir Benjamin Baker, of world-wide renown, so well known 
in the engineering profession as a man of the highest merit, was 
responsible for the construction, right up to the time of his 
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Fig. 6—ORDINARY SLUICE 


death, which occurred when the dam was in process of being 
increased in size for the purpose of making the reservoir larger. 
All his works are peices 2 of the very first order of soundness 
and skill, some of them being among the wonders of the world. 
An international Commission, consisting of Sir Benjamin Baker, 
Signor Torricelli, and M. Boulé, considered the project of con- 
struction of a dam at the First Cataract in 1894. The Govern- 
ment engineers submitted to the Commissioners designs for a 
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curved series of dams forming a broken alignment which they 
were unable to accept. A straight alignment was considered 
more desirable, and a new design to meet this suggestion was 
then submitted, which the Commission finally approved after 
making further alterations in regard to the thickness and general 
shape of the work. It may thus be said without the slightest 
doubt that the dam actually built is that suggested by the 
Commission of the above-mentioned able men. Considerable 
delay occurred owing, it is believed, to financial difficulties 
after the Commission had finally’reported on the scheme before 
a contract was arranged with Sir John Aird and Co., who com- 
menced the first dam in 1898 and finished it in 1902. 

The town of Assouan, 950 kiloms. south of Cairo, is on the 
east bank of the Nile, at the north end of the First Cataract, 
which extends for a distance of about 10 kiloms. south. The 
dam is situated at a place about 6 kiloms. south of the town of 
Assouan. Owing to a deference to the opinions of archeologists 
interested in Philae, an island in the river about 2 kiloms. south 
of the dam containing a very valuable temple of antiquarian 
interest, it was decided to fix the highest water level in the 
reservoir at the dam at R.L. 106m. (above mean sea level at 
Alexandria), the top of the parapet to be R.L. 110m. The 
original Assouan Dam was built to these levels, and the founda- 
tion is on the granite rock which forms the bed of the river. 
The foundation level was obtained by excavation of the bed 
rock to an average of about R.L. 83; at one place excavation 
was carried as low as R.L. 70.25. Considering R.L. 92.5m. 
as an average of the original river bottom, some idea can be 
formed of the thorough manner in which the rock was excavated 
in order to reach a sound foundation. 

The dam reaches from one side of the river to the other in a 
straight length of 2000 m., of which a length of 450m. at the 
east flank is solid, the remainder being pierced by 180 culverts, 
each 2m. wide; 40 of these culverts are 3.5 m. high, and the 
others are 7m. high. Forty of these culverts were lined with 
massive cast iron plates ; this lining was used when rapid pro- 
gress with the work was necessary each season before the 
cessation of operations caused by the rising Nile. Winches 
fixed permanently on the top of each sluice well at the side of 
the roadway on top of the dam are worked by hand power, and 
are employed for moving the sluice gates in each culvert. Each 


depth of as much as 11m, The whole was filled with rubble 
masonry in 4 to 1 cement mortar. Masonry in 6 to 1 cement 
mortar was used for the lower levels of the greater depths 
when these were distant 7m. or more from the dam. The top 
surface of the apron is of selected granite sets in 2 to 1 cement 
mortar, built up to a level of 15 cm. below the level of the culvert 
sills and extending in a slope downstream for a distance, in 
some cases, of 60 m., to meet the bed of the river, 

This work, totalling 136,000 cubic metres of masonry “* heart- 
ing’’ and 61,000 square metres of “ facing,’’ cost altogether 
£282,705, and was completed in July, 1906. The eight years 
which have since elapsed have given opportunity for trial and 
inspection sufficient to prove the solidity and efficiency of this 
additional work. Sir William Garstin, when referring to it in 
a report of the Public Works Department of Egypt, said : 

‘“* The quality of the masonry is of the highest class. It must be 
seen to be appreciated.” 

After the original dam had been working for several years 
the benefit to the country of the addition of the stored waters 
to the ordinary supply was so marked that it was proposed to go 
even further and provide additional storage. ‘To obtain this 
the Egyptian Government decided to increase the size of the 
dam by raising the parapet to R.L. 115 (5m. higher), so as to 
raise the reservoir water level to R.L. 113 (7m. higher). This 
has increased the storage capacity of the reservoir nearly two 
and a-half times. The reservoir at R.L. 106 had a storage 
capacity of 980,000,000 cubic metres—say, 216,300 million 
gallons--and a length of 230 kiloms.—-say, 143 miles—#.e., as far 
as Ibrim. The raised reservoir at R.L. 113 has a capacity of 
2,420,000,000 cubic metres—say, 534,100 million gallons—and 
a length of 295 kiloms.—say 183 miles—+.e., it extends to a short 
distance beyond the Abu Simbel Temple. 

The additions to increase the size of the original dam were 
devised by the late Sir Benjamin Baker, about whom the follow- 
ing note appears in the Public Works Department Irrigation 
Report for Egypt for 1908 :—~*‘ The lamented death of this 
distinguished engineer has deprived the Egyptian Government 
of a valued counsellor and adviser, He was consulted by us 
upon all questions connected with the construction works of 





the Nile reservoir. It is a satisfaction to know that he was able 
| before his death to visit Assouan and to pronounce, in the 




















‘Fig. 7—-CAST IRON LINING FOR SLUICE 


of the large gates weighs as much as 14 tons. Some of the gates 
are of the ordinary type and slide on a bearing surface. Others 


are provided with Stoney’s patent roller arrangement, and are | 


particularly easy to manipulate. 


The Stoney gates make a joint on the upstream face of the | 


containing grooves. To prevent leakage an iron rod freely 


suspended in the sides and top of the upstream face is kept in | 


place and forced into position by the water. It will be noticed 
in Fig. 5 that the reservoir water does not rise in the sluice well, 


and consequently has no opportunity to force its way through | 


the mass of the masonry on the downstream side of the sluice 
well at these places. In the case of the ordinary sliding sluice 
gates without rollers the condition is reversed, and water stands 
in the well to the same level as it does in the reservoir—see Fig. 6. 
Without a knowledge of these facts remarks have been made 
that some parts of the dam showing seepage on the north face 
are not sound, while other parts not showing seepage are sound. 
This is an example of the mistake made by critics who formed 
opinions based on unsound, hasty, or careless observation. 

Situated at the west flank of the dam is a series of four locks 
each 80m. long by 94m. wide, the upstream lock sill being 
R.L. 90. On account of the great depths and water pressures, 
it was considered not advisable to depend on the ordinary form 
of lock gate of two leaves hinged at the quoins. Single gates— 
the largest 19m. high—were designed to be suspended from 
girders reaching across each lock. Each gate reaches from one 
side of the lock to the other, and can be drawn back into a large 
recess at right angles to the walls, the girders being subsequently 
raised swinging vertically on a horizontal pivot to allow the 
passage of vessels. The whole arrangement is worked by 
means of hydraulic machinery, and requires the attention of 
only one man. 

The masonry of the dam is of selected red granite quarried in 
the neighbourhood. Both the rubble and the ashlar was as large 
as could be conveniently handled, the former by men and the 
latter by 24 ton cranes. Portland cement mortar—two sand 
to one cement—was used throughout for the masonry of the 
ashlar sluices, the upstream face and for the first layer of 60 cm. 
of masonry on the bed rock; the “‘ hearting’’ generally was 
built in 4 to 1 cement mortar. Careful testing showed that the 
cement mortar averages about 40 per cent. of the whole mass of 
the masonry. By the end of July, 1902, the original dam was 
completed, and the reservoir started to fill in October, 1902. 
The total payment to the masonry contractors was about 
£2,000,000, though where land expropriation, iron work, and 
other contracts and expenditure is included the whole work 
actually cost £3,237,265. 

After the dam had been in service for a short time it was found 
that the water discharged through the culverts had a severe 
action on the river bed downstream of the dam. Fissures and 
holes appeared where the water scour was severe, and loose 
rocks were moved a considerable distance. One block of granite 
rock lifted from the river bed by the water discharging from a 
culvert weighed about 100 tons—see Fig. 4. In 1903 protective 
works in the form of heavy masonry aprons were commenced. 
The work proved so efficient that the Government decided to 
provide similar protection opposite all the culverts. These 
aprons were built on the granite rock of the river bed, the loose 
parts of which were removed by blasting in some places to a 


strongest terms possible, a favourable opinion upon the stability 
and solidity of the greatdam. It is equally satisfactory to know 
that Egypt has been able to obtain such a valuable result of his 
| genius as his design for the raised dam.” 

The original reservoir supplied the wants of Middle Egypt. 
The raised reservoir enables extra water to be supplied to Lower 
Egypt. Before raising the dam it was considered advisable to 

| inerease the width of the section. The Egyptian Ministry of 
| Public Works finally decided to add a 5 m. thickness of masonry 
to the north face and to the top of the original dam. This mass 
of masonry is referred to as the ‘** thickening ’’ und ‘‘ heighten- 
ing.” 

By the advice of Sir Benjamin Baker a space of 15 cm. was 
to be left between the *‘ thickening ”’ and the original dam before 
they were finally joined. New masonry was supported in this 
position by mild steel rods 32mm. diameter and 2} m. long, 
placed in holes bored in the original dam at right angles to the 
downstream surface at every metre; the 15cm. space was 
provided with perforated iron pipes placed in suitable positions 
4 grout the “ filling,” which consists of broken granite—see 

ig. 


Before commencing the masonry of the “‘ thickening,” founda- 
tions were excavated in the solid rock—in some places even to 
a lower depth than the original dam, On the sound foundation 
so obtained the masonry of the “‘ thickening ’’ was built up to a 
level a little below the roadway of the original dam, the roadway 
and parapets of which were removed before the addition of the 
“heightening ’’-—Fig. 8. The ‘‘ thickening ” remained isolated 
from the original dam by the 15 cm. space for two years, to allow 
the temperature of the new masonry to become normal and 
equal to that of the original dam. After this two-year interval 
the “‘ grouting ’’ of the 15 cm. space was taken in hand, and 
afterwards the “heightening” was added. Corresponding 
changes were made in the lock walls, and one extra lock con- 
structed, making the total number five. The upper gate 
weighs about 125 tons. 

The whole construction is truly magnificent, sound, and solid. 
That the work has been under the direction of such an able 
engineer as Mr. Macdonald is a guarantee in itself that everything 
has been carried out with all the perfection possible at the 
present day. Notwithstanding the excellence of the truly 
marvellous results of the work done by the engineers who have 
been directly connected with the construction of the Assouan 
Dam, flippant, foolish rumours have been set going about its 
construction and soundness, Among the extraordinary state- 
ments which appeared are the following :—The dam is leaking 
like a sieve ; parts of the dam show settlement ; linings of some 
of the culverts are working loose, &c. &c. In fact, the general 
public reading such must have commenced to think that the 
Assouan Dam would be useless in a few months. I think the 
detractors will have to wait a few thousand years and more. 





They would probably like to announce the collapse of the 
Pyramids and suggest the proper way to build them. No one 
has ever seen the Assouan Dam “ leaking like a sieve "’ or any- 
thing approaching it. 

On July 4th, 1913, the reservoir level was R.L. 104,21; 
on January 2Ist, 1914, the level was R.L. 113.50, i.e., 30 cm. 
above the sill of the spillways. To retain this extraordinary 
water level the spillways were closed by heavy timber boarding. 


By this means an additional depth of 50 cm. of water 
stored in the reservoir to provide an extra supply of wate 
for irrigation purposes. I was at the Assouan Dam on the datas 
mentioned and at other times, and nothing more than a small 
amount of “‘ seepage ”’ ee little more than dampnes 
was to be seen, although the reservoir was full to more thik 
ordinary maximum level. This percolation or ‘“ seepage : 
which is of the nature to be expected, amounts to the appearance 
of moisture in a few places on the downstream face ; dust -ladey 
wind deposits dust which makes such places easily visi} a 
Fig. 3. Engineers know very well that ‘‘ seepage ”’ will tak. 
place, and that it generally disappears as the Genk ages. 

In looking up records of big dams constructed in differen; 
arts of the world “‘ seepage ’’ is invariably evident. Edward 
Jegmann, author of ‘ The Design and Construction of Dams » 
consulting engineer to the city of New York water sy ply 
and who had much to do with the well-known New Croto, il 
writes as follows :—‘ However carefully the masonry he |aiq’ 
a certain amount of leakage will — take place in a dam, 
Again, water that passes through a thick masonry dam and on}, 
shows itself as a moist spot on the downstream side can scarce}, 
be considered to cause an upward pressure on the musonry 
On the contrary, in sing through the pores of the stones and 
mortar it increases the weight of the masonry, and conse ;uent}y 
the stability of the dam.” : 

It is scarcely necessary to say more about the absurd rumours 
that the “‘ seepage ”’ so eh meant weakness, 

Again, it has been declared that water passes as a leakage 
under the old dam, then up.the grouted space, and finally issues 
at the level of the under-surface of the “ heightening ’” on the 
downstream face ; this is, of course absurd, and no one with the 
slightest engineering knowledge of the structure could be ex pected 
to make such a statement. The small amount of “ seepage” 
which appears at one or two places near the base of the “ heighten. 
ing” at R.L. 108 is undoubtedly coming in a more or less hori. 
zontal direction through the mortar, 

It has been stated that over a length of 200m. in the soliq 
part of the dam leakage was so bad that settlement took place, 
The whole seepage gathered together amounts to only 14) 
gallons (.6588 cubic metre) per hour, as carefully measured, oy 
one-sixteenth that of the Gileppe Dam in Belgium, which hax 
been working since 1875. As regards ‘‘ settlement,”’ it is scarcely 
necessary to mention that after the closest and most carefully 
personal examinations in which I cut into the dam wherever 

I thought necessary, ene stone cutters under my personal 
supervision for this purpose, I am able o 


has been 


te’ say that there is no 
evidence of any kind whatever on which to base such an asser. 
tion, 

As mentioned before, some of the lower level culverts have 
east iron linings, which have also been adversely criticised. 
It has been stated that they are working loose ; there is no truth 
inthis. Last July I was lowered down the north face of the dam 
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by means of one of the cranes and entered the lined culverts- 
see Figs. 2and 7. The linings are in perfect condition. There 
is no sign whatever of deterioration ; the head of water above 
the culvert floor was 26 m. at the time I made this inspection, 

The locks, lock gates, and the mechanism seem to have escaped 
criticism up to now. 

At the site of the dam temperatures as low as 40 deg. Fah. 
have been observed during January, and as high as 125 deg. Fah. 
shade temperature in summer, The annual average daily range 
of temperature is about 37 deg. Fah. Considering the great 
length (2000 m.) of the dam, it is easily foreseen that tempera- 
ture changes must produce some visible effect. Temperatwe 
eracks are therefore unavoidable. On several occasions | 
closely examined the masonry of the downstream face of the 
dam and found many cracks, all of which are practically vertical : 
the majority very fine hair cracks, only seen by very close 
examination; they are not very apparent and show no leakage 
whatever. Especially in the east end of the dam for a lengtl 
of about 450m., where there are no culverts, the cracks have 
spaced themselves with remarkable regularity. This in itsel! 
is testimony to the uniformity of the structure. 

The fine hair cracks referred to are in the “ thickening.”” They 
do not correspond exactly with similar hair cracks in the original 
dam, so the masses of the “ thickening ’”’ between the cracks act 
in some sense like cover plates. This is a matter which no 
doubt was foreseen when devising the whole construction. li 
the cracks were open ones passing without interruption com 
pletely through (1) the original dam, (2) the cement-grouted 
space, (3) the “‘ thickening,” no doubt water would pass to a 
greater extent than the “‘ seepage ’’ which can be seen, and which: 
is not passing between stones or the cracks, but through the 
mortar. 

During the past year much criticism has been made on the 
subject of the foundation of the “ thickening,’ and special 
attention drawn to the solid end of the dam. It was mentioned 
that sections published in the Egyptian Government irrigation 
reports were in some way misleading, and not correct. As an 
outside engineer interested in watching the growth of this 
magnificent work right from its commencement, it seemed to 
me that such imputations were not likely to be based on fact. 

I tried to fathom the criticism. After reading them carefully 
several times and comparing closely the irrigation reports which 
were referred to, I was forced to the conclusion that there was 
nothing whatever in the line of argument, and that it was based 
on a misconception of the facts, which perhaps might have been 
better understood if they had been studied carefully. To assure 
myself that such was the case I obtained copies of sections from 
the “ progress ’’ plans and carefully examined them. 

Another astounding statement was that the downstream face 
of the dam had a “ patch” built on to prevent leakage. 1 
appears that an experimental piece of “ grouting ’’ made before 
the grouting of the 15 cm. space between the old and new work 
was taken in hand had actually been mistaken for an attempt 
to stop leakage. Surely, comment on such a remark is scarcely 
necessary. ‘ 
I would like to mention, before finishing, that the total mass of 
masonry in the original dam is over 1,000,000 tons, and that the 
volume of the dam as it is to-day is about one-third the volume 
of the Great Pyramid. This latter fact, I am afraid, does not 
















eh. 


lid 
ee, 
M4) 


has 





§ 
? 


re rs 


June 5, 1914 


THE ENGINEER 





633 





—_— —————s rear ee 


ive a good idea of the magnitude of the dam, but rather of the 
Great Pyramid. 

In conclusion, I wish to re my thanks to Mr. Macdonald, 
Under-Secretary of State, Public Works Ministry, who very 
kindly gave me facility to visit the works at all times and see 
everything that I wished to examine. Mr. MacCorquodale, 
jate resident engineer of the dam, and Mr, Watt, the present 
director, very patiently furnished me much information. I 
think the Egyptian Government have a great deal for which 
to thank Sir Benjamin Baker, Sir Arthur Webb, and Mr. Mac- 
donald in connection with the splendid work they have carried 
out at Assouan. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Royat InstiruTion or Great Brirrarn.—Albemarle-street, 
Piecadiily, W. The discourse will be delivered by Professor 
William H. Bragg, *.R.S. The subject is “ X-Rays and 
Crystalline Structure.” 9 p.m. 


FRIDAY AND SATURDAY, JUNE 5rx anp 67H. 


Tue [INSTITUTION OF MUNICIPAL AND County ENGINEERS.—- 
Visit to Dunfermline. For programme see page 606. 


MONDAY, JUNE 8run. 


Roya InstiroTion oF Great Britain. 
Piccadilly, W. General meeting. 5 p.m. 


TUESDAY, JUNE 9ru. 


InstIruTION OF ExecrricaL ENGINEERS: Scorrisn Loca 
Section. ~Annual summer outing. Leave Central Station, 
Glasgow, for Wemyss Bay at 9.30 a.m., thence per steamer 
vid Kyles of Bute to Arran, arriving Whiting Bay at 1.40 p.m., 
returning at 2 p.m. vid Garroch Head. 

Rontcen Socrery.—-At the Institution of Electrical Engi- 
neers, Victoria Embankment, W.C. Annual general meeting. 
Exhibition of apparatus. Short papers and demonstrations 
by Dr. Rodman, Messrs, Chambers and Rankin, Mr. Clarke 
and others. 8.15 p-m. 

MANCHESTER GEOLOGICAL AND MINING Socrery.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. The following 
papers will be read :-—-‘‘ Review on Mining Legislation,” by 
Mr. A. Dury Mitton ; * Removal of Carbon Monoxide from Air, 
and Methods of Estimation in Mines,” by Mr. John Harger. 
4p.m, The Council will meet on the same day at 3 p.m. 


WEDNESDAY, JUNE lors. 

NorrincHaM Society OF ENGINEERS.—Evening visit to 
Radford Gasworks, where an installation of vertical retorts 
(continuous carbonisation) has recently been put into operation, 
At 7 p.m. 


Albemarle-street, 


THURSDAY, JUNE lira. 


Tue Roya Institution or Great Brirraiw,—Albemarle- 
street, Piccadilly, W. ** Faraday and the Foundation of Elec- 
trical Engineering,” by Professor S. P. Thompson, F.R.S. 
3 pam. 

Tue Farapay Sociery.—-Ordinary meeting at the Institution 
of Electrical Engineers, Victoria Embankment, London. The 
President, Sir Robert Hadfield, F.R.S., will deliver his pre- 
sidential address on ** Advances in the Metallurgy of Iron and 
Steel.” 8 p.m, 


THURSDAY to SATURDAY, JUNE lirx vo 13rn. 


Tre InstirutTion or Water ENGINEERS.~-Summer meeting 

at Stockport. For programme see page 578. 
FRIDAY, JUNE 12ru. 

THe Roya Instirution or Great Brirrars:—Albemarle- 
street, Piccadilly, W. ‘* Some Aspects of the American Demo- 
cracy,” by the Hon. W. H. Page, LL.D., the American Ambas- 
sador, 9 p.m, 

Puysica, Society or Lonpon.—-At the Imperial College of 
Seience, Imperial Institute-road, South Kensington. ‘ Note 
on the Connection between the Method of Least Squares and 
the Fourier Method of Calculating the Coefficients of a Trigono- 
metrical Series to represent a given Function or Series of 
Observations,”’ by Professor C. H. Lees, F.R.S.; ‘“‘ A Magneto- 
graph for Measuring Variations in the Horizontal Intensity of 
the Earth’s Magnetic Field,” by Mr. F. E. Smith; ‘The 
Atomic Weight of Copper by Electrolysis,” by Mr. A. G. 
Shrimpton; ‘‘ Note on an Improvement in the Einthoven 
String Galvanometer,”’ by Mr. W. Apthorpe. 8 p.m. 
Editing Committee meeting at 7 p.m. Council meeting at 
7.30 p.m, 


MONDAY v0 SATURDAY, JUNE 15rx ro 20TH. 


_INcorporatep Municipat ELecrricau 
Nineteenth annual Convention at Birmingham. 
see page 566, 


AssociaTion.— 
For programme 


WEDNESDAY, JUNE 17ru. 

THe INsTITUTION OF LocomMoTIVE ENGINEERS, LoNDON.— 
\t Caxton Hall, Westminster. ‘‘ The Evolution and Develop- 
ment of the Internal Combustion Railway Locomotive,”’ by 
Mr. W. P. Durtnall. 7.30 p.m. 


TUESDAY, JUNE l6rx, ro FRIDAY, JUNE 19rn, 


INSTITUTION or Gas ENnGIneers.—Annual general meeting 
at Liverpool. For programme see page 620. 


SATURDAY, JUNE 20rn. 


PuysicaL Society or Lonpon.—Visit to the Cavendish 
Laboratory, Cambridge. The directors of. the Cambridge 
Scientific Instrument Company have invited the Society to visit 
their works. Leave Liverpool-street Station for Cambridge, 
9.10 a.m.; travel by special motor omnibuses to the works of 
the Cambridge Scientific Instrument Company, arriving at 
11.10 a.m.; visit to colleges, &c., 2 p-m.; visit to Cavendish 
Laboratory, 3 p.m.; tea by invitation of Lady and Sir J. J. 
'homson, 4.30 p.m.; meeting of the Society in the Cavendish 
Laboratory, 5 p.m. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
State of Trade. 


Tue holidays have monopolised attention this week, 
and very few works have been running in the manufactured 
‘ron trade. Such as have been operative did not start until 
the week was fully half gone, and the bulk will remain shut down 
until Tuesday or Wednesday of next week. The attendance 
on "Change in Birmingham to-day—Thursday—was very 
meagre, and the business done was purely nominal. Iron- 
masters took advantage of the flat state of trade to remain 
uway from the market in large numbers, and it is safe to predict 
that even next week will see little recovery. 








Manufactured Iron Trade. 


Manufactured iron masters are this week assisted a 
little by a further reduction just decreed of 24 per cent. in iron- 
workers’ wages, bringing puddling down to 9s, 9d. per ton, 
and millmen’s wages in proportion. This relief is not, however, 
sufficient to compensate them for the continuous fall in prices. 
Common bars have now got down to as low as £6 2s. 6d. to 
£6 5s. per ton delivered locally, and merchant bars are no more 
than £6 10s, to £6 12s, 6d. delivered Birmingham. Plain black 
sheets are this week quoted £7 15s. per ton for doubles, and 
£8 7s. 6d. trebles, while galvanised sheets are only commanding 
£10 15s. to £10 17s, 6d. for 24 w.g. material for export. Home 
orders are anything between £11 and £11 5s. Hoops are quoted 
at £7 to £7 5s. nominal. 


Tube Strip Makers’ Matters. 

A very pertinent matter of discussion on Birmingham 
Exchange continues to be found in what is going on in connec- 
tion with the tube strip trade. Unofficial members of the 
Makers’ Association are quite frank that,as was stated in this 
letter two weeks since, the Association has for all practical 
purposes now been dissolved. Officially what has been done is 
‘to appoint a Committee to settle the preliminaries,” but it 
is generally understood that the last general meeting has taken 

lace. The combine was originally mooted in July, 1901, when 
a long strike in the wrought iron tube trade had severely 
depressed prices, which then stood at only £6 7s. 6d. per ton. 
The highest price level reached during the fourteen years’ 
existence of the Association was in December, 1912, and Janu- 
ary, 1913, when values went up to £8 10s. and £8 12s. 6d. per 
ton. Lately, firms outside the combine, by price cutting, have 
been getting all the business, and this circumstance, added to 
severe Belgian and German competition, has now led to the 
withdrawal of the organisation. The fina] Association quotation 

-only three weeks since—-was £6 10s. to £6 12s. 6d. per ton, 
but this week good orders can be placed at £6 to £6 5s. per ton. 


Pig Iron. 

Blast furnaces in the Midland district have been 
blown out or damped down during the past few weeks to such 
an extent that the pig iron output is now little more than 
enough to meet demand. Buying is still almost entirely con- 
fined to small parcels, and the Birmingham market is very 
lifeless. “Prices show no quotable change on the week on the 
basis of 50s. to 51s. for South Staffordshire forge iron, 51s. to 
52s. for Staffordshire part-mine iron, 85s. to 90s. for best all- 
mine forge, and 92s. 6d. for foundry. Midland pigs are :-—— 
Northampton forge, 47s. 6d. to 49s.; and Derbyshire, 50s, 6d. 
to 51s. 6d. per ton. 


Engineering Trades. 

The engineering yards engaged in the bridge and 
roofing, steam boiler and tank industries in this district keep 
steadily engaged on old contracts, but new business is not 
arriving as well as could be desired by any means. The makers 
of chain cables and anchors and similar ship’s accessories have 
for a long time been busy, but no overtime is now being worked, 
and it is thought that demand is likely further to fall off. The 
common chain trade is also less active at date. 


Iron Trade Wages, 

For ten months now the remuneration of labour in 
the mills and forges and at the blast furnaces in all the iron- 
making districts of the kingdom has been steadily falling, and 
it seems likely that the drop will go on. It was in July of last 
year, after a considerable period of inflation, that wages com- 
menced to fall, and the latest returns of the Wages Boards 
which regulate the industry in the North of England, in Lanca- 
shire, the Midlands and South Wales show that the tide is still 
running out. In all the districts named a fresh reduction of 
3d. per ton, or 2} per cent., in wages has this week been decreed 
at the blast furnaces and at the rolling mills and puddling 
forges in the manufacturing iron works, making the total 
reduction in wages since the decline set in 15 per cent., or 
ls, 6d. per ton, in puddlers’ wages, and millmen’s in proportion. 
High-water mark, it is interesting to recall, during the late 
boom was reached just twelve months ago, when puddlers’ 
wages in Staffordshire and Lancashire and South Wales touched 
lls. 3d. per ton, and in the North of England the remuneration 
was exactly proportionate. Now Midland and Welsh wages 
are down to 9s. 9d. per ton for puddling,’and on the North- 
East Coast they are about the same. How ironmasters’ profits 
have been affected by the change which has come over the state 
of demand throughout the entire country since June of last 
year is sufficiently shown in the circumstances that the net 
average ascertained selling price of all classes of manufactured 
iron in the Midlands and Lancashire and South Yorkshire for 
the biennial period just twelve months since was £8 7s. 11d. 
per ton; for the first two months of this year the figure had 
dropped to £7 4s. 10d. per ton, and the net average declared 
this week is only £7 0s. 1ld., showing a decline during the ten 
months of 27s. per ton. In the Cleveland district the decline 
has been almost equally pronounced, and during the first four 
months of this year alone—no later returns are available—the 
average selling price has lost 8s. per ton, having fallen from 
£7 2s. 9d. to £6 14s, 9d. at date. It is a suggestive circumstance 
that to arrive at a similar net average selling price in the Midlands 
and Lancashire district to that which now obtains we have to go 
back a couple of years, when the declared net average was only 
5d. per ton less than it is to-day. How long the trend of trade 
in the iron districts is to continue as it is at present found, it 
is impossible to say, or what minimum in respect of wages and 
iro ters’ r ation alike will be touched. The existing 
state of things is, of course, unsatisfactory, and calls for the 
exercise of patience not unmixed with hope on the part of all 
concerned in the industry. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANcHESTER, Thursday. 
Whitsuntide Holidays. 

LANCASHIRE with the advent of Whitsuntide has 
assumed a holiday appearance, and the attendance on the 
Iron Exchange on Tuesday was relatively small. There was 
practically no change to note in any department, with the 
exception of copper, which was rather weaker, and English tin 
ingots also showed a reduction of about £2 per ton. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 56s. 6d.; 
Staffordshire, 56s. 6d.; Derbyshire, 57s. to 57s. 6d.; North- 
amptonshire, 57s. 6d.; Middlesbrough, open brands, 60s. to 
60s. 8d. Scotch (nominal): Gartsherrie, 68s. to 68s. 6d.; Glen- 

arnock, 65s. 6d.; Eglinton, 64s.; Summerlee, 66s., delivered 

anchester. West Coast hematite, 64s. 6d. to 65s.; East Coast 
ditto, 62s., both f.o.t. Delivered Heysham: Gartsherrie, 
66s. to 66s. 6d.; Glengarnock, 63s. 6d.; Eglinton, 62s.; Summer- 
lee, 64s. Delivered Preston: Gartsherrio, 67s. to 67s. 6d.; 
Glengarnock, 64s. 6d.; Eglinton, 63s.; Summerlee, 65s. Finished 
iron: Bars, £7 5s.; hoops, £7 12s. 6d. to £7 15s.; sheets, 
£8 7s. 6d. Steel: Bars, £6 7s. 6d. to £6 12s. 6d.; Lancashire 
hoops, £7 7s. 6d.; Staffordshire ditto, £7 17s. 6d. to £8; sheets, 
£9 to £9 5s.; boiler plates, £7 5s.; plates for tank, girder and 
bridge work, £6 12s. 6d. to £6 15s.; English billets, £4 15s. 
to £4 17s. 6d.; foreign ditto, £4 5s. to £4 7s. 6d.; cold drawn 
steel, £9 10s, to £9 15s, Copper: Sheets, strips, &c., £78 per 





ton; small lots, 10d. per Ib.; rods, £77 per ton; small lots 
10d. per lb.; tough ingots, £68 15s.; best selected, £68 15s. 
to £69 5s. per ton. Copper tubes, he ve solid drawn brass tubes, 
74d.; brazed brass tubes, 9}d.; condenser tubes, .; condenser 
plates, 7}d.; rolled brass, 7}d.; brass turning s, 63d.; brass 
wire, 74d.; yellow metal, 74d. to 7}d. per lb. Sheet lead, 
£22 10s. per ton. English tin ingots £147 per ton. 


The Lancashire Coal Trade. 
Business practically at a standstill, with no change in 
any department. 


“Steaming” in Weaving Sheds. 

In order to see for himself the actual conditions which 
prevail and the various means adopted to provide the necessary 
degree of moisture in the atmosphere for weaving successfully, 
the Home Secretary, Mr. McKenna, last week paid visits to 
several factories in Lancashire. He visited premises selected 
respectively by the employers, the factory inspectors, and the 
operatives, and was accompanied by three official advisers, 
namely, Sir Arthur Whitelegge, Chief Inspector of Factories ; 
Mr. J. Jackson, Superintendent Inspector for Manchester ; 
Mr. Delevigne, the Assistant Under-Secretary at the Home- 
office. In the different sheds Mr. McKenna was shown several 
of the most used principles of humidification, including the 
Vortex, in which the moisture is diffused into the atmosphere 
in the form of finely atomised sprays of water ; the Hargreaves 
humidifier, in which an atomised water spray is blown on to the 
warp; and the old-fashioned “ steaming” method. He also 
had an opportunity of investigating the much-debated question 
of “fining,” and heard the views of both the employers and 
operatives on the subject. 


Thomas Newbigging. 

Mr. THomas Newbigging, whose death occurred on 
Tuesday last at Knutsford, at the age of eighty-one, was a 
pioneer in the gasmaking industry. He came from Scotland 
to Lancashire at the age of eleven, and when he was twenty-four 
years old was made manager of a local gas company in the 
Rossendale district, an appointment he held for thirteen years. 
In 1870 he went to Brazil to manage the gasworks at Pernam- 
buco, where he stayed for five years. In 1875 he returned to 
Manchester and c d what ultimately proved a very 





successful practice in consulting and civil engineering. gas 
engineering Mr. Newbigging was regarded as one of the leading 
authorities, and his services were much sought after as an expert 
witness before Parliamentary Committees. He was one of the 
founders of the British Institution of Gas Engineers and a 
member of the Institution of Civil Engineers. Mr. Newbigging’s 
three sons are all engaged in the gasmaking industry, one son, 
Mr. J.G. Newhigging, being the gas engineer to the Manchester 
Corporation. 


Lancashire Holidays. 

All trades in this district are more or less affected by 
the Whitsuntide holidays, which extend over practically the 
whole week. Some engineering works closed down last Satur- 
day till next Monday, while others suspended work on Thursday 
last for the remainder of the week. The attendance on ’Change 
on Tuesday was very thin, and there was little or nothing in the 
way of business transacted. Most engineering establishments 
in the Manchester district have still plenty of work on hand, and 
if the prospect of a continuance of busy times is not as good as 
it has been, there ix no sign of an immediate slump. 


Barrow-tn-Furness, Thursday. 
Hematites. 

There is no change to note in the general condition of 
the hematite pig iron trade. The output of metal is very con- 
siderable, and for the current week the consumption is not so 
heavy on account of the fact that many steel makers are 
observing the holidays. However, with next week the whoie 
of the users of iron will again have full requirements and the 
iron will be going into prompt use. Prices are unchanged, with 
makers quoting 66s. to 67s. per ton net f.o.b. for parcels of mixed 
numbers of Bessemer iron. Special brands of iron are quoted 
at 72s. to 74s. per ton. Warrants are idle at 6ls. per ton. 
The demand for iron is fairly good, but the business done this 
week is small, as is always the case during the holiday period. 


Iron Ore. 

The demand for hematite iron ore is strong for the 
most part, although in some parts of the district there has been 
a little easing down of the local demand. On general account 
the inquiry is well maintained. Prices are much the same, 
with good average sorts quoted at 13s. 6d. to 15s. 6d. per ton 
net at mines, and the best qualities are at 20s. 6d. perton. For 
Spanish ores there is a steady demand. A cargo of over 4000 
tons was landed at Barrow last week from Benisaf. This ore 
is quoted at 16s. to 17s. per ton delivered. 


Steel. 

The holidays are being observed in the steel trade, but 
next week will see a renewal of the activity in most of the 
departments. Good orders are held for rails and ship-plates. 
The demand for rails is fairly active, with heavy sections at 
£5 18s. 6d. to £6 2s. 6d. per ton. Light rails are at £6 7s. 6d. 
per ton and represent a quiet business, and not much is on offer 
in heavy tramway rails, which are quoted at £6 7s. 6d. per ton. 
There is a steady inquiry for steel shipbuilding material and 
the current rate is £6 10s. to £6 15s. per ton, and boiler plates 
are quoted at £7 10s, to £7 15s. per ton. For hoops there is a 
steady request at £8 5s. per ton. Nothing is yet being done 
in tin bars or steel billets. 


Shipbuilding and Engineering. 

These trades are well employed in every department, 
and for Whit-week only one day’s holiday was the order. The 
fitting out of the Turkish battleship Reshedieh is proceeding, 
but there is still much to do on her before she can leave for her 
trials. The British battleship Emperor of India is not so far 
advanced, but still a lot of work has been done on her, and her 
machinery is in position and the deck work is being pushed along. 


Fuel. 

There is a good steady demand for coal, and steam sorts 
are at l5s. 6d. to 17s. 6d. per ton. East Coast coke is in full 
demand at 19s. to 2ls. per ton delivered, Welsh coke at 20s., 
and Lancashire sorts at 18s. per ton delivered. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


A Holiday Week. 

Tue holiday spirit has prevailed over almost every 
other consideration this week, and there is little or nothing of 
business to report. The whole of the Sheffield district, for the 
greater portion of the week, gave itself up to the various Whitsun - 
tide attractions and practically no serious work will be resumed 
until Monday in most cases. Many works arranged to close 
for the whole week. In some instances this was undoubtedly 
due to a need for overhauling hinery and i as well 





as for stocktaking ; but the fact cannot be overlooked that there 
are firms with order books so depleted that a week’s stoppage 
was rather acceptable. It is from such sources that one gains 
the impression that trade is suffering from a bad break ; but just 
as often there come to one’s knowledge reports of other firms 
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being very well employed indeed. I have frequently drawn 
attention to the activity of the armament firms, yet there, 
again, exceptions are to be found, though not to anything like 
so pronounced a degree as on the industrial side. Nevertheless, 
from what can be gathered, the output of armour plate and ship 
forgings and castings for April was not anything like that for 
the preceding month or for the corresponding month of 1913. 
It may be that finished t ge is lating, but whether 
or not the immediate effect is to add to the general uncertainty 
of the situation. Steel firms with a wide range of manufactures 
are faring best just now, especially where the highest class work 
is catered for, and the fact that really important extensions are 
still being pushed on with by several firms gives the outlook for 
trade a rather brighter appearance. Works connected in any 
way with shipbuilding, engineering, and motor building are 
easily holding their own. Orders involving railway, tramway, 
colliery, and Government stores continue to come forward 
fairly well, and some good contracts are in hand for the Argentine 
railways and tramways, as well as similar work for Russia. One 
hopeful feature is that unemployment is officially stated to be 
keeping at the minimum, although reports of moulders being 
suspended at various works keep coming to hand. These men, 
however, it is usually found, are engaged in the old depart- 
ments, the more modern remaining in moderate activity. One 
firm in this district has contracted to supply a heavy quantity 
of tramway tires to the West Ham Tramways. Another is to 
make points and crossings for South America. Good orders 
for steel have been placed here from New York and Montreal, 
and on South African account a firm has secured a fairly large 
contract for steel. 








Pig Iron, Bars, and Billets. 

There is, of course, simply nothing being done this 
week in the pig iron market. Quite apart from the fact of the 
holidays, consumers had dropped out, except for small open 
market sales, and with the excuse of the Whitsun break even 
that feeble movement has been temporarily suspended. Under- 
selling is reported to have induced a weakness in some directions, 
though, generally speaking, makers maintain a firm attitude as 
to price. Under the circumstances, Lincolnshire basic iron is 
finding few buyers at even a shilling or so below the official 
price of about 55s. Foundry and forge are stagnant. Derby- 
shire foundry is offered at about 54s., but has been done at less, 
and forge is scarcely moving at about 50s. West Coast hematite 
is little better at about 73s. for ordinary makes delivered Shef- 
field, but special qualities are in fair demand. East Coast 
mixed numbers are practically unchanged, but with a somewhat 
easy tendency. Crown bars are not showing any appreciable 
improvement at £7 5s., and billets are still dull under continental 
competition, and in sympathy with other sections the demand 
is at the moment quite nominal. The quotations are generally 
about as follows, though business might probably be done at 
less :—Siemens acid, £6 15s. to £7; Bessemer acid, £6 10s. to 
£6 15s.; hard basic, £5 10s.; soft, £4 15s.; foreign soft, 84. to 
86s. Serap is listless. 


Fuel. 

The collieries have been closed down most of the week, 
but owing to the general holiday there has naturally been no 
demand for supplies. There was already, in fact, a falling off 
in industrial consumption, and so far this season shipments have 
by no means come up to the average. On the other hand, 
with the new pits getting into swing and the discovery of the 
Barnsley seam at a new sinking in the Mexborough district, the 
output is constantly increasing, and these influences are com- 
bining to weaken the market for steams. Collieries are more 
inclined to meet buyers, but the latter are holding off so far as 
forward business is concerned, very few being tempted by frac- 
tional reductions. Best South Yorkshire hards are Ils. to 
lls, 3d.; best Derbyshire, 10s. 3d. to 10s. 9d. Slacks lack 
strength and blast furnace coke continues a poor market at about 
10s, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

AN event which will be marked down in the history of 
the Cleveland iron trade occurred during the Whitsun holidays, 
when Cochrane and Co., Limited, blew out their No. 2 furnace 
at the Ormesby Ironworks for the purpdse of re-lining. The 
furnace has been in blast just over thirty-eight years, having 
been first put into operation on May 8th, 1876. This, it is 
believed, constitutes a record of life for a blast furnace lining, 
not only in the Cleveland district, but in the world. During 
the time it has been in blast the furnace has produced 1,365,387 
tons of Cleveland iron. The “shell” is capable of taking a 
45,000 cubic feet furnace, which makes it easily the largest 
furnace in existence. The firm has put another furnace in 
operation. There has, of course, been very little business 
transacted on the Cleveland market this week. The Whitsun 
holiday was ostensibly the cause of this, but as a matter of fact 
lack of buying, except of a hand-to-mouth description, has 
become quite a normal state of affairs. Notwithstanding 
the dulness of trade, a steady tone prevails in the market, and 
there is no disposition on the part of makers to give way. The 
iron made is steadily going into consumption, and, having 
sufficient orders in hand, makers are content to go quietly on 
and await the revival which must come with the autumn buy- 
ing. The general market quotation for No. 3 G.M.B. Cleveland 
pig iron is 51s. 6d., while No. | is 54s.; No. 4 foundry, 51s. 3d.; 
No. 4 forge, 50s. 9d.; and mottled and white iron, each 50s. 3d., 
- all for either early or forward delivery. 


Hematite Pig Iron. 

There is a quiet tone to note in the hematite pig iron 
market for East Coast brands, and the amount of new business 
coming to hand does not represent a large tonnage of metal. 
There is no disposition on the part of consumers to place orders 
except for immediate requirements. In consequence of the 
holidays most of the furnaces have been run on short blast 
this week. The trade is feeling the effects of the slackness in 
finished iron and steel. The sellers’ quotation for East Coast 
mixed numbers is still 61s. for either early or forward delivery. 


Iron-making Materials. 

The foreign ore trade remains dull, consumers in many 
eases holding back in the belief that values will be reduced 
in the near future. Sellers still quote on the basis of 17s. 6d. 
for best Bilbao Rubio of 50 per cent. quality ex ship Tees, but 
substantial business would no doubt induce reasonable con- 
cessions. Coke remains steady around 17s. 3d. for good medium 
furnace kinds delivered at the works. The price is held to be 
too high, but makers declare that it does not pay to make coke 
- the present figure while the coal can be so profitably disposed 
of. 


Manufactured Iron and Steel. 

In the manufactured iron and steel trades the outlook 
is dull, but specifications are coming in fairly well, and most 
producers have sufficient business to keep them going for some 
little time ahead. All the mills on the North-East Coast were 
closed down on Saturday last over the Whitsun holidays, and 
in the meantime ironmasters took advantage of the opportunity 
to effect repairs and alterations. Work was resumed on Wednes- 
duy with one or two exceptions. There are a good few orders 
to come out, but buyers appear to be holding off for easier terms. 
On the other hand, producers cannot see their way to reductions 


rmarket quotations :—Common iron bars, 





with the present costs of production so high, and prefer to mark 
time. e London building trade dispute is handicapping the 
trade in steel joists and sections. The Riveine are the principal 
£7; best bars, 
£7 7s. 6d.; best best bars, £7 15s.; packing iron, £6 5s.; iron 
ship angles, £7; iron engineering angles, £7; iron ship plates, 
£6 15s.; iron girder plates, £7 5s.; iron ship and girder rivets, 
£7 5s.; steel bars, basic, £6 5s.; steel bars, Siemens, £6 l5s.; 
steel ship angles, £6 2s. 6d. to £6 7s. 6d.; steel engineerin, 

angles, £6 17s. 6d. to £7; steel sheets, singles, £8 5s.; stee 
sheets, doubles, £8 10s.; steel joists, £6 12s. 6d.; steel hoops, 
£6 10s.; steel strip, £6 5s., all less the usual 2} per cent. f.o.t. 
Heavy steel rails, £6; steel railway sleepers, £7 5s.; light iron 
rails, £7, all net at works. Cast iron chairs, £4 5s.; cast iron 
pipes, l4in. to 2in., £6 7s. 6d.; 3in. to 4in., £6; 5in. to 8in., 
£5 15s.; 10in. to l6in., £5 17s. 6d.; 18in. to 24in., £5 17s. 6d.; 
cast iron columns, plain, £7 7s. 6d.; floor plates, £3 10s, to 
£3 12s, 6d., f.o.r, at makers’ works. The demand for galvanised 
sheets continues on the quiet side, and some producers are re- 
ported to be short of work. The general quotation for sheets 
of 24 gauge is £11 5s. per ton, less the usual 4 per cent. 


Shipbuilding and Engineering. 

During the present week the vast industrial population 
on the North-East Coast gives itself up almost entirely to 
recreation. Hence most of the shipbuilding yards and engi- 
neering works were closed down until Wednesday. The ship- 
building trade is in a very healthy condition. Builders have an 
abundance of work on their books and contracts for new vessels 
continue to be placed. Short Brothers, of Sunderland, have 
received an order for a large collier with a deadweight. capacity 
of 11,500 tons and a length of 450ft., and a contract for a similar 
vessel has been placed with William Doxford and Sons, while 
Sir Raylton Dixon and Co., Middlesbrough, are to build a new 
passenger vessel for the Langlands Coasting Line. The engi- 
neering trades are well engaged both on home and foreign 
account. 


Ironworkers’ Wages Reduced. 

The slump in prices of manufactured iron is reflected 
in the report for the past two months issued by the secretaries to 
the Board of Conciliation and Arbitration for the manufactured 
iron and steel trade of the North of England. The production 
for the two months is put at 9077 tons and of the average net 
selling price of bars, plates, angles, and rails at £6 14s. 9d., 
as against £6 18s. 9d. for the previous two months, a drop of 
no less than 4s. per ton. It is satisfactory to note, however, 
that the sales showed an increase of 263 tons over the precediny 
two months. Ironworkers’ wages will be reduced by 3d. per 
ton on puddling, and 2} per cent. on all other forge and mill 
wages, to take effect from the Ist inst. 


Coal and Coke. 

Business in the coal trade has been restricted, chiefly 
owing to the holiday influence. So far as prompt business is 
concerned, collieries are very fully sold, and hold for late values. 
For the second half of June the prospects are fairly bright, 
and with tonnage supplies keeping plentiful sellers show no 
inclination to make concessions. Best qualities of Durham gas 
coals are quoted about 13s. 3d. per ton f.o.b., and seconds at 
12s. 3d. A fair demand for bunker coals is reported and values 
are firm. Best qualities command 12s. 9d. to 13s. and ordinaries 
lls. 6d. to 12s. There is a little more coking unscreened coal 
on the market, but the quotation remains at 12s. to 12s. 6d. 
and smalls at 12s. For coke there is a full request and prices 
are firm. Foundry coke is 19s. to 21s.; furnace coke, 17s. 3d. 
to 17s. 6d.; and gas coke, 13s. to 13s. 9d. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Pig Iron. 

THERE are seventy-two furnaces in blast in Scotland, 
compared with seventy-one in the preceding week and eighty- 
seven in the corresponding week of last year. Makers are finding 
no difficulty in disposing of their production of ordinary qualities 
and hematite and stocks in makers’ yards are not increasing 
to any extent. The import of pig iron into Grangemouth from 
Middlesbrough and district reached the total of 10,491 tons for 
the week. 


Quotations. 

The prices of makers’ iron are unchanged, and are as 
follows :—Monkland is quoted f.a.s. at Glasgow, No. 1, 62s.; 
No. 3, 60s. 6d.; Govan, No. 1, 61s.; No. 3, 60s.; Carnbroe, No. 1, 
66s. 6d.; No. 3, 62s, 6d.; Clyde, No. 1, 68s.; No. 3, 63s.; Gart- 
sherrie, Summerlee, Calder and Langloan. No. 1, 68e. 6d.; 
Nos. 3, 63s. 6d.; Glengarnock, at Ardrossan, No. 1, 71s.; No. 3, 
66s.; Eglinton, at rossan or Troon, No. 1, 62s.; No. 3, 61s.; 
Dalmellington, at Ayr, No. 1, 63s.; No. 3, 61s.; Shotts, at Leith, 
No. 1, 68s. 6d.; No. 3, 63s. 6d.; Carron, at Grangemouth, No. 1, 
69s.; No. 3, 64s. per ton. 


The Warrant Market. 

The principal feature of the Glasgow pig iron warrant 
market during the week has been the heavy withdrawals from 
warrant stores, amounting in all to 5461 tons, and reducing the 
total amount in store to 82,052 tons, and this has had a harden- 
ing effect on prices. Cleveland iron closed at 51s. 44d., showing 
a gain of 24d. per ton on the week. The trade position has not 
improved to any extent, and business with consumers con- 
tinues on a hand-to-mouth basis. 


Finished Steel. 

There is no change to report in the position of the 
steel trade generally. Makers still complain of a lack of speci- 
fications for plates, and it is with great difficulty that mills are 
kept running. Sectional makers are also in need of an increase 
in business. The home demand is quiet and sales are for the 
most part of small quantity. Some buyers are willing to contract 
ahead at the current prices, but makers cannot see their way to 
book such orders, owing to small margin of profits. The export 
demand shows no sign of immediate expansion. 


Finished Iron. 

The general position of the manufacturing branches 
of the iron trade leaves little room for encouragement. Black 
sheet makers are having to struggle hard to keep their plants 
occupied, but despite the hand-to-mouth nature of the demand 
outputs are fairly satisfactory. In some cases makers are 
accepting contracts over the year at the current rates, but others 
are not inclined to commit themselves, owing to the low level 
of quotations. The malleable iron trade continues in a very 
disappointing position. Foreigners are quoting very low prices 
for competitive material, and large quantities of hoops, bars and 
strips are still being imported from the Continent. The works 
are greatly in need of more orders, but there seems little hope 
of an improvement so long as foreign competition continues 
so keen. Makers still quote £6 12s. 6d. per ton, less 5 per cent., 
for ‘‘ Crown ”’ bars for Glasgow delivery, and about £6 per ton 
net f.o.b. Glasgow. 


Wages in the Iron Trade. 
In view of the prices which have been obtained for 
iron products within the last three months wages will be reduced 
by 24 per cent. 





The Coal Trade. 

Business on the whole shows little change from the 
preceding week. In the western district the outstanding feature 
is the demand for splint coal, and collieries are full up with 
orders for this class. Other classes are, with the exception of 
navigation qualities, weaker, and prices show a declininy tenq. 
ency. In the Lothians district the collieries are well em) loyeq 
and coalmasters are viewing the future with more confidence. 
while in the Fifeshire district busi is satisf: 'Y without 
being out of the common, with navigation coals the chief 
feature. The aggregate shipments from Scottish ports during 
the week amounted to 318,872 tons, compared with 345,614 tons 
in the preceding week and 343,658 tons in the corresponding 
week of last year. Ell coal is quoted f.o.b. at Glasgow | 1s. ( 
lls. 3d.; splint, 10s. 9d. to 14s.; navigations, 14s. 6d. to | 1s. 9q.. 
steams, 10s. 9d. to 128, 9d.; treble nuts, 11s. 6d. to Ils. 9q.: 
doubles, 10s. 6d. to 10s. 9d.; and singles, 10s. 3d. to 10s. «|, per 


ton. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Market. 

‘THERE has been no change nominally in values owing 
to the holidays, and business has scarcely yet been resi med, 
At the end of last week there was something in the nature of 4 
spurt in prices, the fear that outputs would be so substantially 
curtailed owing to leave-taking, resulting in colliery salesiney 
advancing their quotations 6d. to ls. per ton for June loading, 
bat there was very little demand. It is unlikely that much in 
the way of business will be done for some days, and so far at 
the time of writing it is impossible to test values. Colliery 
salesmen are holding out for high figures in some cases, but the 
majority prefer to wait until they can see their position ¢lvurly 
before definitely making any quotations. The official holidays 
in the coalfield covered Monday, Tuesday and Wednesday, |nut 
it is probable that large numbers of men will be absent from 
work throughout the whole week, which, of course, will result 
in a material reduction in output. There was no shipment of 
coal at Cardiff, Penarth and Barry Docks on Monday and 
Tuesday, the trimmers having decided to take a day off on the 
Tuesday as well as on the Monday. The tonnage in dock is 
much below the normal quantity, although sufficient for 
immediate requirements. Unless there is a considerable im. 
provement before the end of the week, it is probable that some 
of the collieries will be placed in an awkward position, and will 
be compelled to accept lower figures than those indicated for 
spot shipment in order to secure empty wagons. 


Nominal Values. 

Steam coal: Best Admiralty large, 20s. to 20s. (l.; 
best seconds, 18s. 9d. to 19s. 3d.; seconds, 17s. 9d. to 18s. ‘kl; 
ordinaries, 17s. 3d. to 17s. 9d.; best drys, 18s. 3d. to 18s. tid.; 
ordinary drys, 16s, to 16s. 9d.; best bunker smalls, Ils. to 
lls. 3d.; best ordinaries, 10s. 3d. to 10s. 6d.; cargo smalls, 
7s. 9d. to 8s. 6d.; inferiors, 7s. to 7s. 6d.; washed smalls, | 2x. 
to 12s. 6d.; best Monmouthshire black vein, large, 17s. ‘ki. 
to 17s. 6d.; ordinary Western Valleys, 16s. 6d. to 16s, ‘i: 
best Eastern Valleys, 15s. 6d. to 16s.; seconds Eastern Valleys, 
15s. to 15s. 3d. Bituminous coal: Best households, 19s. 1» 
20s.; good households, 17s. to 198.; No. 3 Rhondda large, 
17s. 6d. to 18s.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda large, 
13s. to 13s. 6d.; through, Ils. 6d. to 12s. 6d.; smalls, 9s. to 
9s. 6d.; best washed nuts, 16s. to 16s. 6d.; seconds, 14s. 6d. to 
15s. 3d.; best washed peas, I4s. 6d. to 15s.; seconds, 13s. to 
13s. 6d. Patent fuel, 19s. to 21s. 6d. Coke: Special foundry, 
28s. to 29s.; good foundry, 22s. to 25s.; furnace, 17s. to 19s. 
Pitwood, ex ship, 21s. to 21s. 6d. 


Newport (Mon.). 

The market continues to be under holiday influences, 
and is likely to be so affected this week. The tone is firm, but 
owing to the unsettled conditions it is difficult to give values 
with any certainty. Colliery salesmen report good order books 
for June, and indicate rather higher figures, if anything, than 
those nominally in force, Approximate prices :—Steam coal : 
Best Newport black vein, large, 17s. to 17s. 6d.; Western 
Valleys, 16s. 6d. to 17s.; Eastern Valleys, 16s. to 16s. 3d.: 
other sorts, 15s. 3d. to 15s. 6d.; best smalls, 8s. 3d. to 8s. 9d.; 
seconds, 7s. 9d. to 8s. 3d. Bituminous coal: Best house, 18s. 
to 19s.; seconds, 17s. to 18s. Patent fuel, 19s. 6d. to 20s. td. 
Pitwood, ex ship, 21s. 3d. to 21s. 6d. 


Swansea. 

There has been no activity on the Swansea Exchange 
during the past few days owing to the Whitsun vacation. Offices 
have been opened, but more to enable attention to be given tv 
correspondence. Some days must elapse before business is 
resumed with any seriousness. Meanwhile, there is very little 
change in prices from those ruling before the holidays. Nominal 
quotations :—Anthracite: ‘Best malting, large, 21s. 6d. to 
23s. net ; second malting, large, 17s. 9d. to 19s. net ; big vein, 
large, 15s. 9d. to 16s. 9d., less 2} per cent.; red vein, large, 
12s. 9d. to 13s. 6d., less 24 per cent.; machine-made cobbles, 
21s. to 22s. net ; French nuts, 21s. 9d. to 23s. 9d. net ; German 
nuts, 21s. 9d. to 23s. 6d. net ; beans, 15s. 9d. to 17s. 3d. net ; 
machine-made large peas, lls. to 12s. net; rubbly culm, 
6s. 3d. to 6s. 9d., less 24 per cent.; duff, 4s, 6d. to 4s. 9d. net. 
Steam coal: Best large, 18s. 9d. to 20s. 9d., less 24 per cent.: 
seconds, 14s. 6d. to 15s. 6d., less 2} per cent.; bunkers, 1 Is. 
to 12s., less 2} per cent.; smalls, 8s. 3d. to 9s. 3d., less 2} per 
cent. Bituminous coal: No. 3 Rhondda, large, 17s. to 18s., 
less 24 per cent.; through and through, 14s. 6d. to 15s., less 
24 per cent.; smalls, 11s. to 1}s.9d., less 24 per cent. Patent 
fuel, 17s. to 17s. 6d., less 24 per cent. 


Tin-plate and Other Quotations. 

1.C., 20 x 14 x 112 sheets, 12s. 6d.; I.C., 28 x 20 
% 56 sheets, 12s. 9d.; I.C., 28 x 20 x 112 sheets, 25s.; 1.U. 
ternes, 28 x 20 x 112 sheets, 22s. to 22s. 6d.; finished black 
plates, £9 10s. per ton; galvanised sheets, 24 g., £10 15s. to 
£11 per ton. Block tin, £140 per ton cash, £142 per ton three 
months. Copper, £62 7s. 6d. per ton cash, £63 per ton three 
months. Lead: English, £19 10s. per ton; Spanish, £19 5s. 
per ton. Spelter, £21 10s. per ton. Silver, 26d. per oz. 


Iron and Steel Trades. 

Pig iron ; Standard iron, 51s. 74d. cash, 51s. 9d. month ; 

tite mixed bers, 61s. cash, 61s. 14d. month ; Middles- 
brough, 51s. 6d. cash, 51s. 74d. month ; Scotch, 57s. 6d. cash, 
57s. 74d. month ; Welsh hematite, 65s.dd.: East Coast hematite, 
64s. c.i.f.; West Coast hematite, 66s. to 67s. c.i.f. Steel bars: 
Siemens, £4 lls. 3d. per ton; Bessemer, £4 10s. per ton. Steel 
rails, heavy sections, £6 2s. 6d. Iron ore: Rubio, 17s. to 17s, 6d 











Contracts.—Perman and Co., Limited, of 82-83, Fenchurch- 
street, E.C., have received a contract from a firm of shipowners in 
London for a pair of Kromhout engines to drive twin screws, 
each engine to develop 275 brake horse-power at about 225 revo- 
lutions per minut e engines will each have four cylinders, 
and will be of the latest hot bulb type. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 


Busrvegss still moves on slowly in the raw and finished 
iron industries. The market is unsettled, quotations varying 
a good deal, but in all departments unremunerative prices are 
complained of. Bars for delivery in the third quarter of this 
year ‘re reported to have been offered by several Rhenish- 
Westphalian mills at M.92 to M.93 p.t. Still, both consumers 
and doalers show the utmost reserve, especially the latter, who 
are evidently awaiting the development of the market, or rather 
a further decrease in quotations. A languid trade is being done 
in sectional iron, although demand and employment in May 
showed a slight improvement compared with April. The lack of 
enterprising spirit in the building department continues; a 
fallin: off in demand and prices for pipes can be noticed, and for 
gas pipes the larger mills are now granting an extra rebate of 
3 per cont. At @ meeting of the Steel Convention on May 27th, 
it wes resolved to maintain present prices during the third 
quarter, both for semi-finished steel and sectional iron, On 
foreign account only a moderate business is reported. 


The Silesian Iron Market. 


All through this and the last month a quiet sort of 
business has been done in the different sorts of iron and steel ; 
keen competition from the West of Germany has been the cause 
of a downward t y in 5 tati and the outlook seems 
anything but bright. At the bar mills activity is supported to a 
moderate degree only, and the plate department also lacks 
strength, the demand in medium and thin sorts being particu- 
larly dull. Exports of late have been hardly worth mentioning. 
The coal trade in Silesia, as well as in Rheinland-Westphalia, 
has remained tolerably brisk, and rates are firm. 





‘Austria-Hungary. 

All the works, and especially those engaged in the 
finished iron and steel industries,continue to be insufficiently 
employed. Prices are only nominal, for producers naturally 
agree to reductions most willingly if an order of some weight 
is in question. These, however, are scarce, and the lack of 
enterprising spirit is very marked. Pit and brown coal sell 
regularly. 


No Change in Belgium. 


Business in the iron and steel industry has continued 
on much the same lines as in the preceding week. Very little 
is done on'the home market. Both orders and specifications are 
insufficient in the raw and finished iron department, while sales 
of crude iron have been limited to the most urgent requirements, 
and though prices until now have been tolerably well maintained, 
they are sure to meet with a reduction before long. The position, 
certainly, is anything but encouraging. There is not the slightest 
inclination among buyers to book ahead, and the various mills 
and factories can only just be kept going. Semi-finished steel 
is sold at 70s. f.0.b. Antwerp ; heavy plates realise £4 13s. p.t., 
while the fin. sorts stand at £4 16s. p.t. Quotations for bars 
are yielding no profit ; basic bars can be obtained at £4 2s. p.t. 
The precarious state of the iron business cannot fail to influence 
the coal market in Belgium. The consumption of engine coal 
has strongly decreased, and the business in briquettes is likely 
to be rather below the average during the present quarter. Offers 
are plentiful in the coke trade. A reduction that was intended 
for July lst this year seems hardly necessary, because producers 
willingly agree to almost any reduction in price rather than lose 
an order. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 22nd. 

Buws will be opened on Saturday for 3000 tons of steel for the 
approaches to the East River tunnel. The tunnels themselves 
call for 90,000 tons of cast iron segments which will not be 
ordered for some time. Fabricating shops booked orders for 
23,000 tons for steel buildings, bridges and manufacturing 
plants. The municipal pier at Ckteago calls for 6000 tons. Car 
orders for week, 4204. Small structural orders foot up very 
well. The Astor Apartments take 2500 tons. The New Yor 
Central, 1900 tons for bridge work. The Brooklyn-Catskill 
water pipe line will take 3000 tons of plates. Bids have been 
received for 8000 tons of Government work. ‘The bridge steel- 
making plants can now run for a while to 80 per cent. of capacity. 
The belief is growing that better conditions are close at hand. 
Railway buying continues quite scattered. An enormous 
amount of business is pigeon-holed, and it is this fact that gives 
so much confid in perative tendenci The inquiries 
for pig iron received this week are very encouraging, reaching 
in some cases 10,000-ton lots for third and fourth quarter 
delivery. Users of crude iron have very little stock outside of 
cast iron pipe makers. The pending business for basic pig alone 
figure fully 50,000 tons, and will probably exceed those figures. 
The furnaces will probably feel the first benefit of improving 
demand, It is difficult to understand how consumers can 
much longer delay the placing of orders for delivery during the 
last half of the year. It is believed in certain business circles 
that Congress will postpone definite legislation on the anti- 
Trust laws until next winter. If so, business will improve. 
Under normal demand the industry of iron and steel would be 
working to 90 per cent. of capacity. Its average is 30 per cent. 
under. Copper exports since May Ist, 22,041 tons. Electrolytic 
is firm at 14}, and a good week’s business has been done. Exports 
since January Ist, 170,488 tons. The low domestic demand 
is the feature of the market. A buying movement is looked for 
very soon, 








New York, May 27th. 

The strongest feature in the steel market this week is the 
purchase by Eastern mills of 80,000 tons of basic pig for delivery 
during the last half of the year, while negotiations for several 
large blocks for similar delivery betoken improving activity. 
Large purchases have been made of low-grade iron for cast pipe. 
In view of the pending order for 80,000 tons of cast iron seg- 
ments for the river tunnels, bids have been taken on 60,000 tons 
of pig, mostly No. 2 plain and No. 3 foundry, but these deliveries 
will extend over two years. Foundries are running from 50 to 
0 per cent. of capacity. Senti tin steelisimproving. Railroad 
buying is somewhat better, but only urgent needs are covered. 
(he week’s orders were 8755 cars. Since May Ist, 12,924. Rail 
orders, 12,100 tons. For oil tanks, 9000 tons were ordered. 
Che general view is that the present abnormal conditions cannot 
persist much longer. It would require a very brief period of 
normal activity to bring about a slight advance in prices, but 
the probabilities are that in many cases conditional contracts 
have been made under which buyers can escape any such advance 
if orders are placed within a given period. At some furnaces 
iron is being piled up to fill spot orders. With nearly all mills 
working one-third or more under capacity, it will be no difficult 
matter to take care of any demand that improved confidence 
may create. Electrical equipment plants are working far below 
capacity. Engineering plants are similarly situated. The 
promise of immense crops holds out high hopes. Calls are coming 
to Eastern labour to aid in crop harvesting, soon to begin. 
Exports of copper to date 26,838 tons; since January Tst, 
179,073 tons ; for first four months, 349,372,351 lb., an increase 
of 55,225,997 lb. over same time last year. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 
The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

pl 0, pl t Sp if ti 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 

















STEAM GENERATORS. 


18,972. August 2Ist, 1913.—Freep-water DisTRisuTors, 
ay - & ey, Woodthorpe Cottage, Milnthorpe, Wake- 

field, and another. 
From the check valve A,a feed-water pipe B extends back- 
wards, and bending round joins a vertical pipe C passing between 


N?18,972. 








the furnace flues. The feed water flowing down this pipe 
reaches a distributing box D and escapes therefrom through 
the perforated top. A steam inlet nozzle is arranged at E, and 
it is claimed that the steam entering the pipe C at this point and 
meeting the cold feed water precipitates the salts and lime con- 
tained in the water.—May 13th, 1914. 


INTERNAL COMBUSTION ENGINES. 


17,181. July 26th, 1913.—Liguip Furt Pump, R. Esnault- 
Petterie, 37, Rue des Abondances, Boulogne-sur-Seine, 
France. 

This specification describes improved means of packing the 
glands of liquid fuel pumps. To prevent leakage past the 
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leathers A surrounding the piston B and valve stems C, C the 
spaces D are filled with a thick grease under pressure.. The 
grease is fed into the spaces by the cylinder E, which contains 
a piston F working on a screwed shaft G and provided with 
safety valves H. The shaft G is rotated by gearing J from the 
cam shaft K.—May 13th, 1914. 


17,855. August 5th, 1913.-ComBusTion CHAMBERS FOR OIL 
Eneinss, E. Gardner, Barton Hall Engine Works, Patri- 
croft, Lanes. 
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This combustion chamber is bolted to the end of the cylinder, 
and forms a cover therefor. It is triangular in cross-section, 
the faces being provided with extensions A, B, C. Extension 








Ais for the air admission valve, B for the exhaust valve, while C 
forms the vaporising and igniting space. The body of the 
chamber and the extensions A, B are water-jacketed, but the 
extension C is not, so that external heat may be applied to it as 
required for starting. The oil spray is admitted at D, and the 
compressed air for starting purposes at E. F is an indicator 
seat.—May 13th, 1914. 


DYNAMOS AND MOTORS. 


7784. April 2nd, 1913.—-ImpROVEMENTS IN AND RELATING 
to DyNAMO-ELECTRIC Macutngs, Allgemeine Elektricitats- 
Gesellschaft, of Friedrich Karl-Ufer, 2-4, Berlin, N.W., 
Germany. 

The upper left-hand drawing represents by way of rg, 

a six-pole self-excited shunt-wound machine with poles N,, N,, 

N;, 8,, S,, 8;. The normal voltage may be, for example, 300 volts, 

and the characteristic, with excitation of all six poles, is the curve 

A. The machine is stable at about 300 volts, corresponding to 

point M. If the resistance in the field circuit is increased for 

the purpose of regulation, in such manner that it runs nearly 
according to the line ON, then the voltage is unstable—say, 
at 250 volts. According to this invention, regulation is 
effected, for example, by short-circuiting, one or more 
pairs of poles. e curve B, for example, represents the 
characteristic with the excitation of only two poles, for example, 

















corresponding to a voltage of 100 volts. The poles are con- 
nected in series in pairs, each pair consisting of a north and a 
south pole, and preferably they are diametrically oe 
each other. By the gradual short-circuiting of N,, 5,, N,, 8;, 
for example, by the resistance W any desired voltage is obtained 
between 300 and 100. At 100 volts the machine is completely 
saturated, since the only effective poles N;, 8; are fully excited, 
so that the poles Nj, 8,, N,, 8, may be entirely cut out, for 
example, by means of a switch X. The voltage may be further 
reduced by means of the resistance W, which may under some 
circumstances contain iron resistances. By the employment of 
the iron resistances, it is possible to te down to 20 to 30 
volts. The more pairs of poles the machine possesses, the more 
the voltage may be reduced. Instead of simultaneously short- 
circuiting four poles, it is possible first to short-circuit only two 
poles, for example, by means of the contact K,, indicated in 
dotted lines, a then the poles N,, S, by means of the contact 
K,. There are two other illustrations.—May 13th, 1914. 


TELEGRAPHS AND TELEPHONES. 


26,684. November 20th, 1913.—ImPRoVEMENTs IN INSULATED 
E.ectric Conpuctors, Western Electric Company, Limited, 
of Norfolk House, Victoria Embankment, City of Westminster, 
W.C. 

This invention relates to improvements in insulated electric 
conductors and particularly to tape-wound conductors used 
in telephone cables. The principal feature of the invention is 
to obtain a cable of uniform capacity, in which the essential 
condition is that the conductors forming the cable be centrally 


N°26,684 





placed within the tape which envelops them. A is a conductor 
around which is spiraled an insulating tape B, preferably of 
paper having formed therein an inwardly exten ing ridge C, 
the inner margin of which engages the conductor A, thereby 
forming a support for the tape B and centring therein the 
conductor A. While the ridge, as illustrated in the drawing, has 
been shown as formed in the tape nearer one margin than the 
other, it is obvious that this invention in its broadest aspect 
is not limited to the ridge being formed in any particular portion 
of the tape, but may be formed in any portion thereof.— May 
13th, 1914, 


WIRELESS TELEGRAPHY. 


11,106. May 10th, 1913.—ImMPROvVEMENTs IN WIRELESS TELE- 
GRAPHY, Marconi’s Wireless Telegraph Company, Limited, 
and Cyril Percy Ryan, Commander R.N., all of Marconi 
House, Strand, London, W.C. 

This invention relates to improved apparatus for giving alarms 
by means of wireless telegraphy when a series of signals which 
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have been transmitted at regular intervals of time, preferably 
by means of a pendulum or metronome, falls upon a detector. 
A is an electro-magnet which is energised when the relay B 
is actuated by the incoming signals. is a balance wheel on 
an arbor D mounted in bearings on brackets E, and connected 
by a spiral spring F to a plate G, which can be clamped in any 
desired position on one of the brackets E by means of a screw H. 
Let into the wheel C is a strip of iron I. e arbor also carries 
an arm J, onone end of which is a contact finger K adapted, | 
when the wheel comes into the position shown, to dip into 
mercury contained in a cup L, while the other end carries a 
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counterbalanecing nut M. The arbor brackets and bedplate N 
are connected to a battery O and relay P, the other side of which 
is connected to the mercury in the cup L. Ordinary signals do 
not affect the balance wheel sufficiently to cause the finger K | 
to dip into the mercury, and the relay P is therefore not actuated, 
but when a number of signals arrive at intervals equal to the 
period of oscillation of the balance wheel, this wheel is set swing- 
ing, and eventually the finger dips into the mercury, and the 
circuit through the battery O is closed and the relay P is actuated. 
This relay may consist of a trip contact which gives an alarm, 
and preferably also starts an electric motor, which resets the 
contact and may do other work.—May 13th, 1914. 





5535 March 4th, 1914.—IMPROVEMENTS IN OR RELATING TO | 
Wrretess Tetecrapuy, Gotthelf Leimbach, Ph.D., of | 
15, Baurat Gerberstrasse, Géttingen, Germany. | 
The chief difficulty to be overcome when a bore-hole is formed | 
in the earth for the reception of the antenna is that the antenna | 
must be insulated from the subterranean water level in order 
to enable it to be brought to oscillate at all. This difficulty is 
met in accordance with this invention in a very simple manner 
by arranging a freezing tube, as employed in sinking shafts 
by the freezing process, in the bore-hole which is intended to 
receive the antenna. A small freezing machine forms a frozen 
cylinder around the freezing tube that protects from the surface 
down into the earth, which cylinder acts as a perfect insulator 
for electric oscillations, as has been established by experiments. | 
In this way it is possible to allow the freezing tube to oscillate 
as the antenna, which is not possible with any other system. 
That part of the freezing tube which lies below the lower limiting 
surface of the underground water is the part that counts for 
the radiation. The advantages of a bore-hole will be obvious ; 
the effective length of the antenna may be made several hundred 
metresif desired. The range is increased considerably by increas- 
ing the length of the antenna and by embedding the antenna 
in a medium having a higher dielectric constant——which constant, 
in the case of rock, for example, varies from 4 to 12.— May 13th, 
1914. 


PUMPING AND BLOWING MACHINERY. 
25,064. November 3rd, 1913.-Pumpinac Enoine, Henry 
Davey, Conaways, Ewell, Surrey. 

This invention may be described as an internal combustion 
Cornish pumping engine. Two power cylinders A, B are 
arranged side by side and are connected to the beam C. D is 
the pumping cylinder, and its piston is also connected to the 
beam. The beam is suitably balanced by weights E, F. Just 
as in the Cornish steam pumping engine, the inertia of the 
moving parts enables the working fluid to be used expansively 
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to overcome the constant pump resistance. To stop the engine 
when the load fails off a damping cylinder G is provided. A 
branch H is taken off from the discharge pipe J, and in this 
branch a weighted piston K works. This piston is connected 
by a lever with a plug L working in a passage joining the two 
ends of the cylinder. The pressure of the discharge ta the 
plug out of action, but when this pressure falls the plug moves 
in and stops the free flow of liquid from one end of the damping 
cylinder to the other. Means for operating the exhaust valves 
of the gas cylinders and for obtaining a constant gas mixture 
are also described.— May 13th, 1914. 


AERONAUTICS. 


3182. February 6th, 1914.—Srarrinc anp LanpiING APpPaRA- 
Tus FoR AEROPLANES, L. Blériot, 56, Boulevard Maillot, 
Neuilly-sur-Seine, France. 





Much has already been heard of this invention. It consists 
of a stretched wire mounted as shown in Fig. 1 when on land and 


as in Fig. 2 when on a ship, a bridle A running on this wire, and 
a double hook B carried on the aeroplane. C is a guard to pre- 


N? 3182. 


vent the propeller from striking the wire. The hook D is used 
for landing purposes and the hook E for starting.-May 13th, 
1914. 


MISCELLANEOUS. 
21,317. September 22nd, 1913.—Lusricator, H. G. Atkinson, 
107, Church-lane, Handsworth, Birmingham, and another. 
This is a drip feed lubricator for combustion engines, and is 
normally operated by the pressure in the crank case. “A force 
pump A is situated within an oil reservoir B and is arranged 
to deliver oil through the passage C into a chamber D in the 
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lubricator. 
forces the oil past the valve E up the passage F and round the 
bend G into the orifice H. Should an extra supply of oil be 
required at any time the force pump is brought into action. 
Under such circumstances the quantity of extra oil supplied is 
not limited by the setting of the valve E for the ball valve J will 
now rise and will provide an additional passage K for the oil.- 
May 13th, 1914. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 
1,092,342.—VeuicLe Brake, A. C. Culver and A. W. Russel, 
Detroit, Mich., assignors to Russel Motor Axle Company, 


the circuit controlling member to cause it to break its cireuit 
and automatically operated means for causing that member to 





ZL 


| close its circuit when the direction of rotation of the timer shaft 
is reversed. There are five claims. 


1,092,396.—A1r anp Gas Compressor, M. Riesner, Cincinnati, 

Ohio, assignor to International Steam Pump Company, a 
Corporation of New Jersey.—Filed April 6th, 1911. 

The pump cylinder has a cylinder head formed separately 

from and attached to the cylinder. This head is designed to provide 

suction and delivery chambers extending about the end of the 





| cylinder and it carries valves arranged in annular sets. One sot 
of valves is arranged circumferentially about the end of the 

| cylinder and the valves open radially to the cylinder, while the 

| other set is arranged at the end of and opening in line with the 
cylinder. There are four claims, 


1,092,968.—EMERGENCY GovERNOR, F. W. Bentley, Schenectady, 
N.Y., assignor to General Electric Company, a Corporation 

of New York.—Filed February \st, -1912. 
| The governor has a rotary member having a diametrical recess 
| in it. A centrifugally movable plunger is housed in this recess 
| and is provided with a shoulder. A nut is in engagement with 


Normally, however, the pressure in the crank case 


Detroit, Mich., a Corporation of Michigan.—Filed Augus} | 


30th, 1913. 


The inventor claims the combination with a brake drum, of 


a brake head adjacent to it, having a laterally projecting flange 
with a circular edge portion concentric with the drum, and a 
brake strap interposed between the flange and drum and held 
by the former in concentric relation when in the released 
position. There are four claims. 


1,092,404.—ReverRsING Device ror CoMBUSTION ENGINEs, 
W. Secx, Berlin- Wilmersdorf, Germany, assignor to the Firm of 
R. Bosch, Stuttgart, Germany.—Filed October 6th, 1909. 

A circuit controlling contact is carried by the time shaft and 
®. cireuit controlling spring is electrically connected to it. 
spring normally occupies an open circuit position. A movable 
member is normally out of engagement with the spring and is 
adapted when the speed of the engine passes below a predeter- 
mined value to move into engagement with the spring to cause 
the latter to occupy a circuit closing position. A rotatable 
circuit controlling member is electrically connected to the circuit 
controlling contact, and there are hand-operated means to move 


This | 


| the plunger, while a spring also encircles the plunger and abuts 
against the nut. A second nut encircles the plunger and a sleeve 
fits the plunger and is rotatable thereon, being in operative 
relation with the second nut for the ag ae of adjusting the 
| spring. Means are provided for retaining the sleeve in the recess. 
| There are twelve claims. 


| 1,093,084.—-Hypravtic Press, 7. Steventon, Bridgeport, Conn., 

| assignor to American Graphoph Company, idgepor', 

Conn., a Corporation of West Virginia.—Filed October 11th, 
1912, 

The press has a chambered bed-plate with a press ram fitted 

in the chamber and carrying a chambered platen at its upper 

end, ‘There is a chamber in the lower part of the ram and u 





restricted opening leading therefrom through the top of the platen 
and a passage connecting the upper end of the last-named chamber 
with the chamber in the platen. A piston and its plunger are 
fitted respectively in the last-named chamber and the opening, 
and there are means for admitting hydraulic pressure to the 
bottom of the ram and means for admitting water under lower 
pressure into the platen chamber. There is only one claim, 
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NOTES ON CENTRIFUGAL PUMPS. 
By JAMES T. ROSSITER, M.I.E.E, 
No. I. 


Berore the arrival of the electric motor, when it 
was practically impossible to measure power and 
ascertain characteristics with any degree of accuracy, 
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Fig. 1 | 
and when efficiency was of less importance than to- | 
day, the design of centrifugal pumps was more or less 
governed by rule of thumb. Conditions have now | 
changed, and efficiency and accuracy of design have | 
become of primary importance. The question is so | 
complicated that few authors have done more than 


wl iZ34567 


Scale of Inches. 


measurements were made either directly into a 
large calibrated tank, or through orifices of ascer- 
tained coefficients. A testing column about 90ft. 
high, consisting of two 10in. pipes with the necessary 
valves and connections, and standard pressure 
gauges carefully tested from time to time, were used 
for the measurement of head. Speed measurements 
were made with tachometers frequently checked by 
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Fig. 4 


a Harding counter. The experiments and tests were 


made under works test-room conditions. Some of 
the pumps were made specially for experimental 
purposes, and others were commercial pumps. The 
experiments selected for these notes were made upon 
pumps of about the same output, but of various 
designs for comparative purposes. 

General.—Before commencing upon particulars, 
it may be of advantage to make a general survey of 
the work, power, speed, and efficiency of pumps of 
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Fig. 


touch on the rudiments, and it has devolved upon the 
designer to take advantage of the opportunities 
afforded by experiment and test to ascertain for 
himself the essentials of efficient and durable design. 

The author has had some years’ experience, and 





25 
R.P.S. 


Pig. 3 


| 
sie 


| 

has instituted a number of experiments, and it is | 
hoped that these notes may be of general interest. 
T he author’s experimental apparatus consisted of | 
variable speed electric motors, carefully tested by | 
brake, and standard electricity measuring instru- | 
ments calibrated from time to time. Water | 
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various sizes. It is obvious that small pumps cannot 
be so efficient as large ones, and the diagram Fig. 1 
is intended to give a general impression of the effi- 
ciencies and speeds that obtain in practice. The 
efficiency curve is established from a number of tests 
of pumps of different sizes, and it will be seen that it is 
similar to that of adynamo. Thecurveof revolutions 
per second (R.P.S.) is confirmed in the same way, 





100 200 300 400 500 


Gals. per Min. 
Fig. 5 


but it must be understood that there are deviations 
in both cases corresponding with differences in design. 
An examination of the efficiency curve may dispel 
misconception caused by the advertisement of high 
efficiencies which do not prevail except in the larger 
Sizes. 

Permissible -Velocities.—Tangential velocity (V,)- 
The maximum velocity of a rotating impeller is that 


at which the material may be safely worked under 
the stress of centrifugal tension. This velocity is 
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_ Gals. per Min. 
Fig. 6 


rarely reached in practice for considerations which 
will appear hereafter, and it would seem as though 
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Fig. 7 


the efficient range of velocity is between 20ft. and 
120ft. per second, which, according to the formula 


a-3°7 R.P.S.= 28:3 
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and 223ft. respectively. 


h= 





» is equivalent to velocity heads of 6.2ft 


ac3'7 = R.P.S =26°3 
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Rate of Revolution (R.P.S.).—The speed of rotation 
should be suitable for a direct drive by a motor, or an 
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effective drive by belt or gearing. If it is found that 
the required head is beyond the comfortable and 
durable rate of revolution of a given impeller, it is 
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branches because they think that the suction and 
delivery pipes may be of corresponding size. It is 
thought that the average frictional loss in delivery 
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Fig. 10 


usual to mount two or more impellers in series upon 
a common shaft in the form of a multi-cell or multi- 
stage pump. If the rate of revolution is too great to 


suit the efficient proportions of a single impeller for | 


a given head and quantity, it is customary to divide 


HFft and E% 
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Fig. 11 


the quantity between two or more impellers in 
parallel] upon a common shaft. 


Velocity of Flow (V,,).—In fixing standard sizes | 


for pumps the velocity of flow must receive careful 
consideration. Buyers are not always acquainted 
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crete 
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| pipes of the same diameter as the branches should not 
exceed 4ft. head in every 100ft. of pipe. The suction 
| branches and pipes should 
be somewhat larger. In 


special cases the velocity 


of flow in the delivery a-/9 
branch is converted into 
| pressure by a_ suitable 
| divergent nozzle connect- 
|ing the delivery branch 
| with the main. There 
|exists a strong analogy 


between the performances 
of a direct-current dynamo 
and acentrifugal pump. In 
| both cases characteristics 
| can be varied by modifica- 
tion of design, and there 
is a likeness in the losses. 
But in the dynamo the 
| losses can be ascertained 
or calculated with some 
degree of accuracy. An 
| analysis of pump losses is 
| not such an easy matter. 
|The flow of water in a 
|;pump is not similar to 
| the electrical condition in 
a conductor... The velocity 
of flow and the shape and 
surface of the passages in 
a pump affect the nature 
| of flow to a marked extent 
with surprising results. 

| Cavitation.—From numerous experiments and tests 


and RIP.S., 
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Fig. 12 


Constant Head 86-5f* 





| it would seem as though one of the greatest difficulties | 
a designer has to contend against is cavitation. | 





| gated as far as possible by the author was that of a 
| four-cell series pump. With the delivery valve closed 
| a head due to four cells was obtained, but with an jy). 
| creasing flow the head rapidly fell off to that of two cells, 
The curved conversion passages were smooth, and 
proportioned to give a gradual reduction in velocity, 
| and, according to experience, an efficient conversion 
|should have taken place in each cell. The two 
|inner cells were removed, and with the two outer 
| cells connected the pump gave proper two-cel 
| characteristics and performed efficiently. The desivn 
| of the conversion passages of the inner cells was sonic. 
what different from that of the outer cells. It appeared 
| as though the velocity imparted to the water in tie 
second cell was never converted, but continued 
| through the second conversion passages and throuy| 
| the third impeller and passages. The nice curvature 
| of the passages was altered and a more abrupt chanvc 
| of direction given, with the result that the cavitation 
disappeared and the pump behaved normally as a 
four-cell pump. Other examples of cavitation will 
be given in the following notes. 

Analysis of Losses.—Work lost may be broadly 
classed under three heads :—({1) That due to the rot- 
tion of an impeller in liquid; (2) that due to the 
conversion of velocity into pressure; (3) that duc 
to the friction of flow. It appears to be impossible 
to measure the loss of head due to the friction of flow, 
but with smooth well-designed passages, and assumiy 
a@ non-sinuous flow, the loss must be small. With « 
turbulent flow and cavitation the loss is probably far 
greater. 

Work Lost in Rotating an Impeller.—In Professor 
Unwin’s “Treatise on Hydraulics” some ably con. 
ceived experiments are formulated. But in attempt- 
ing to apply the formule to the performance of pun 
impellers the author obtained impossible results. 

One of the objects of the experimental pump 
Fig. 2—was to ascertain the work Jost in rotating a1 
impeller under actual conditions as far as possible. 
Experimental impellers made in halves were tested 
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Fig. 13 


under varying passage areas until the impellers were 
finally closed up. The}loss due to stuffing-box and 
bearing friction was measured and deducted. Fig. 3 
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with frictional losses in pipes, and are tempted to buy | Passages proportioned with care do not always | shows the plotting of work lost in friction with closed 
pumps having a high rate of flow through their run full. Perkaps the most extreme case investi-! up impeller shrouds of polished brass llin. dia- 
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Fig. 2 ae 
Professor Unwin's formula— 
623 x 0.002 N3 R* 
gar iar aes 
It will be seen that the curves coincide at a speed of 
10 B.S. The author does not doubt the accuracy | 
of or the deductions from Professor Unwin’s experi- 
ments at the speeds given, but it would seem that at 
higher speeds the water becomes turbulent, and in all 


H.P. = 
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Fig. 14 


probability cavitation takes place in the impeller 
chamber due to the motion imparted to the water. 
Under these conditions it is impossible to assume 
usual coefficients of friction, and all that can be done 
is to find a formula to fit the readings and check it 
from the tests of impellers of different diameters. 
Such a formula partly based upon Unwin’s reasonings 
is this 


0.123 N* Ré 
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impeller of R feet radius in fresh water at N revolu- 
tions per second, From this formula a close approxi- 
mation can be made, and the remaining losses can 
also be approximately deduced, 

Figs. 4, 5, 6, 7, 8, and 9 give some of the analytical 
diagrains of the performance of the experimental 


pump— Fig, 2—under several conditions. The upper | for efficient conversion. Fig. 10 


shaded area of each diagram represents useful work, 
the lower shaded area represents impeller losses, 
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er rotated at various speeds in a charged pump— | gradually decreasing area towards the periphery. | making friction tests with impellers having no peripheral 


», Below it is drawn a curve in accordance with | The area at the periphery (a) was reduced by turning | 
| down the blades, and at each reduction tests were water by friction was converted into head, and that 


openings it was found that the motion imparted to the 


a partial vacuum was formed in the impeller chamber 
near the “ eyes” of the impeller. This vacuum was 























15 
J sufficient to cause leakage past the running joints at 
H=90 ft. the eyes, and the water of leakage was actually 
| pumped against a total head of 10ft. In the pump— 
Y Fig. 10—impeller friction appears to have assisted in 
Ny the production of head, and as the proportions of 
0 : Y the conversion chamber were such that the conversion 
& y YY, ‘ 
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made. The effect of the reduction is clearly shown. 
A number of experiments were made to ascertain the 
effect of altering the width of the conversion chamber, 
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Pig. 19 


losses were almost negligible, the work done by im- 
peller friction more than balanced such losses. In 
continuing the experiments a sudden increase of 
power indicated mechanical friction, and on making 
an examination it was found that one of the impeller 
shrouds was cracked in all directions near the eye. 
Discolouration pointed to local heating, although 
water was passing—an indication of cavitation both 
within and without the impeller near the eye. 

A further experimental pump—Fig. 12—-was made. 
The body was designed to accommodate impellers 
having different passage areas, and covers containing 
conversion passages of different areas and curvature. 
| Fig. 13 gives the plotted results of some of the experi- 
| 
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Fig. 17 
but the results were not sufficiently pronounced nor ¢ 
good enough to do more than justify the opinion that 
the conversion chamber was too small in diameter y 60 
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Fig. 20 


ments made with the impeller and cover made in 
accordance with Fig. 12. The performance of this 
pump was unstable. It will be seen that the readings 
of the tests graphically represented were as con- 
sistent as could be expected under works conditions, 





cans per Min ” but some of the other tests were so irregular and the 
efficiency so uncertain that it was thought advisable 
Fig. 18 to investigate. Gauges were fixed to various parts 


of the pump, and under certain conditions an 
shows the form | abnormally low pressure was found near the centre 
|adopted for another experimental pump. The of the “ eye.’ This appeared to be due to the forma- 
| impeller was of polished brass, 12in. in diameter, and tion of ‘a vortex cavitation, and from instability of 
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«nd the unshaded area between gives the remaining 
losses, 

if . z ~ 

The impeller from which these diagrams were 
plotted was made in halves, and the passages were of 
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Fig. 21 


the area of the passages at the periphery was 2.64 | rotational speed it appeared as though the cavitation 
square inches. A number of tests were made at | was continued through the impeller passages. It will 
various speeds, and a typical diagram is given—Fig. 11. | be noted that the entrance to the eye is volute 
The performance of this pump is remarkable. In| shaped, and it was thought that this might have 
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} { 
contributed to cavitation. Guides were therefore | at constant ‘speed shown in former diagrams, and| The sectional area of the first ship was 106 square 


fitted to the entrance, but without effect. The low 
pressure in the eye continued. This led to a con- 
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Fig. 22 
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sideration of the relative diameters of the eye and of 


the impeller. In this case the ratio was 0.51. 
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Investigations were made on pumps having impellers 
of less ratio, and the opinion was formed that for 
heads up to 50ft. the ratio should not be more than 


R.P. 100 


/ / 


200 300 
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Pig. 24 


100 


0.45,and for greater heads it should not exceed 0.4. 
This point will be discussed further. 

Figs. 14, 15, 16, 17, 18, 19, 20 represent tests made 
on the pump Fig. 21, and Fig. 22 summarises the 
best results obtain in these tests. It may be of 
interest to note the difference in the analysis of losses 


those at constant head shown in these. 


| Fig. 23 represents a continental pump whose | 


| characteristics and analysis are shown in Fig. 24. 
|'These various results were -selected from a_ large 
|} number of tests representing the characteristics of 
pumps of widely divergent design, but approximately 
the same duty. It is impossible to make more than 
a very rough comparison, because the pumps were 
working on the unstable part of the general efficiency 
curve—Fig. 1. The great difference in the dimen- 
sions of the pumps may be noted, and a rough 
approximation of output for weight may be of in- 
terest to the manufacturer. This is shown in the 
following table :— 
Fig. 2. 

Weight of parts illus- 

trated, cwt... .. 2 
Head, feet eS 
Most efficient output, 

W.H.P. Dacia 
Efficiency, per cent. 
W.H.P. perewt. .. 3 
R.P.S. sa), oe, ae : 

Reservations must, of course, be 
| ences in speeds. 


Fig. 10. Fig. 12. 
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THE GERMAN NAVAL ARCHITECTS. 
No. II.* 

THuRSDAY, May 28th, was devoted to a visit to 
the Zeppelin Works in Friedrichshafen, where the 
aluminium framework of a new airship was inspected, 
the wonderful lightness of the construction appealing 
with special force to the naval architects and other 
engineers assembled. 

A paper was read by Count von Zeppelin on 

** ZEPPELIN AIRSHIPS.” 

The author said he got his idea of building air- 
ships from a wish expressed in a paper read by the 
well-known German Postmaster-General, Stephan. 
He had realised from the first that such a ship must 





Fig. 21. Fig. 23. | 


8.35 | 


| metres (1140 square feet). The tapering ends were 
each 16m. (52ft. 6in.) long. The twenty-four-sided 
| hull was divided by transverse partitions into seven- 
| teen compartments. Aluminium of a specifie gravity 
| of 2.7 and a tensile strength of 33 kilos, per square 
millimetre (21 tons per square inch) was used for the 
| framing. The weight of the latter was 5825 kilos, 
(5.6 tons). The upper part of the envelope weighed 

-17 kilo, per square metre (.024 Ib. per square incl), 
the lower part .15 kilo. per square metre (.021 Ib, 
| per square inch). 
| A 14.7 horse-power Daimler motor was carried in 
| each of the two cars; these engines drove two right- 
| handed and two left-handed screw propellers. lhe 
mechanical installation weighed 1970 kilos. (1.929 
| tons), equivalent to 67 kilos. (147.4 lb.) per horse. 
| power. 

This first vessel proved that an airship could he 
built that could be steered and manceuvred. ‘The 
next step was to adapt it to war and merchant work. 

A stronger and more gas-tight envelope was 
attained after the proper treatment of goldbeater’s 
skin had: been discovered. To give greater carrying 
capacity the dimensions had to be increased for the 
new airship, so far as this could be done without 
making her unhandy and unhousable. Improvements 
were also made in the framework. With the increased 
size more power and greater speed could be given. 
Messrs. Maybach Vater und Sohn supplying a special 
type of motor with a small consumption of benzine. 
Among additions made were a third motor, an installa- 
tion for spark telegraphy, an ascent to a platform at 
the top of the hull, and a set of searchlights. 

The new airships of the * Sachsen” class were 
thus 8 m. (26ft. 3in.) longer, 3.2 m_ (10it. 6in.! larger 
in diameter, and 8000 to 9000 cubic metres (280,000 
to 320,000 cubic feet) greater in volume than their 
prototype. The ends had, in them, become more 
peinted and the section of the hull had become seven- 
teen-sided instead of twenty-four-sided. Improved 
structural arrangements had entirely removed the 











Fig. 23 


be of large dimensions. Of the known media for 
raising weights in air, hot air was excluded on account 


of the weight required to produce it, and only hydrogen | 
gas remained. He had been unable at first to use | 


goldbeater’s skin for the gas cells, as he had wished, 
because it was not flexible enough, and he had had 
to use cotton impregnated with caoutchouc. For 
the framework he had chosen aluminium after a long 
series of experiments at Staatsrat von Bach’s labora- 
tory. 

In view of the large dimensions necessary for the 
structure, Count von Zeppelin had early foreseen that 
doubts would arise as to his reason. The first ship 
required 11,300 cubic metres (390,000 cubic feet) of 
gas. The upper part of the envelope was of cotton 
and the lower part of thin silk. The motor weighed 
30 kilos. (661b.) per horse-power and consumed 
500 ¢. (1.1 1b.) of benzine per brake horse-power per 
hour. A 9 horse-power motor used 200 litres (44 
gallons) of cooling water during ten hours’ work. A 
French cooling apparatus was used in the later air- 
ships. The screws were 1.15 m. (3ft. 9}in.) in dia- 
meter and had each four blades. Their efficiency 
was 71.3 per cent. The diameter of the gas-holding 
body was 11.6 m. (38ft.) and its length 128 m. (420ft.). 
To hold this large structure together the use of a 
rigid system seemed to be unavoidable and was 
adopted. The suspension of the weights at half- 


length of the ship would have entailed a stronger | 


and therefore heavier structtre, and in consequence 
two cars were adopted, the one supported by the fore- 
body and the other by the after body. 
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deflections of 25 em. (about 10in.) that had occurred 
| in the first ship. 

The fifth ship built had covered the distance of 
1194 kiloms. (742 miles) to Vienna in thirty-eight 
‘hours. The speed of the Sachsen was 72 kiloms. 
| (443 statute miles) per hour, with 1000 kilos. (about 
| 1 ton) weight of crew and 30900 kilos. (nearly 3 tons) 
of cargo, the radius of action thereby being 
| 2200 kiloms. (1367 statute miles), or against the wind 
| 1480 kiloms. (about 920 statute miles). It was 
| thought that, allowing for unfavourable conditions, 
| the radius of action of the “ Sachsen” class might 
|in future work out at about 1000 kiloms. (about 
| 620 statute miles). 
| The question of the capabilities of the airship as 
| compared with the aeroplane had, the author said, 
| been specially investigated by Herr Dornier, who 
| would now take his place. 
| Herr Dornier set forth the principles familiar to 
| naval architects, of the displacement, carrying capa- 

city, speed, power, &c. He drew attention to the 
rapid increase of carrying capacity, radius of action. 
| &e., that accompanied an increase of size, but stated 

that the costs of construction and maintenance also 
| rose very rapidly. A comparison between airships 
| and aeroplanes showed the superiority of the latter 
at speeds of 90 kiloms. (56 statute miles) per hour and 
| over. 

| Count von Zeppelin, who spoke again after Herr 

Dornier, pointed out that aeroplanes travelling over 
| long distances at low speeds were especially subject 
| to retardation by contrary winds. For very long 
' distances such as those of 3000 kiloms. (1864 statute 








‘d 


e 


SSE A 


ee 


THE ENGINEER 


641 





June 12, 1914 


— 
miles) or more, Over the Atlantic, &c., the airship was 
superior to the aeroplane. Count von Zeppelin 
finally referred to the dangerous hydrogen gas used. 
He thought it quite possible that a non-inflammable 
gas might some day discovered, and the airship 
would then be the safest of all possible vessels. 

In the afternoon exhibition flights were made with 
a number of hydroplanes of the Flugzeug-bau- 
Gesellschaft, of Friedrichshafen. One of these craft, 
which excited special interest among the visitors, 
took the form of.a Complete boat. Pressed to the 
necessary speed, it rose completely out of the water. 

On Friday, May 29th, Fregattenkapitiin Rollmann 
read a paper on 

“Seam SHIPPING ON LAKE CONSTANCE,” 

the rise and development of which he traced. The 
pioneer steamer had, he said, left Friedrichshaven 
on her first voyage ninety years ago and had kept 
up a regular service to the Swiss shore, which she 
visited four times a week. Seven years earlier the 
mechanician, George Bodmer, of Zurich, had had a 
ship built ealled the Stephanie, in Constance, the 
envine for which had been ordered from Great Britain. 
She ran aground in the Rhine in launching ard had 
never gone on service. The order for the engine was 
countermanded. The real founder of the service 
was a Mr. Church, who was American Consul in 
Bordeaux. 

On July 3rd, 1824, a Friedrichshaven Steamboat 
Company was founded with a capital of 66,000 fi., 
half of which was held by the King of Wiirtemberg 
and the State. The first vessel was launched amid 
great festivities and named the Wilhelm. Her 
dimensions were :—Length, 30.6 m. (about 100ft.) ; 
breadth, 5.37 m. (17ft. 7in.); and draught, .9m. 
(2ft. 114in.). Her displacement was about 90 tons 
and she had a low-pressure beam engine of 20 nominal 
horse-power, built by Fawcett, of Liverpool. Her 
speed was 10} kiloms. (63 statute miles) and she 
carried 124 passengers. The first year’s working 
yielded a dividend of 5 per cent. ‘The next vessel 
was a somewhat smaller one, called the Max Joseph, 
and had paddles with the then newly invented 
feathering floats. She kept up a service between 
Schaffhausen, Rorschach, and Lindau. The hull of 
the Wilhelm in course of time became so defective 
that a new one was built, to which the engine was 
transferred in 1832. 

In 1829 a Badian company was formed for Con- 
stance and the Rhine, in which the State took shares. 
Two vessels were built—the Leopold, of 324m. 
(106ft. 7}in.), and the Helvetia, of 30 m. (98ft. 5in.), 
with speeds of 13} kiloms. (8.38 statute miles) and 
11} kiloms. (7.14 statute miles) respectively. 

A third company was formed in Lindau in 1835, 
and, difficulties being smoothed away by the help of 
the King, an iron steamer was ordered from W. 
Fairbairn, in Millwall, and arrived in pieces in 1837, 
to be put together by the engineer of the company, 
Herr Laimmlein. She was then named the Ludwig. 
She was 36.6 m. (120ft.) long and had a speed of 
15 kiloms. (9.32 statute miles). 

In 1842 disagreements arose between the companies, 
and sharp competition began. The original Fried- 
richshafen company, now named the Wiirtem- 
bergische Bodensee Dampfschiffahrts-Gesellschaft, 
in 1839 ordered a vessel from Messrs. Escher Wyss and 
Co., of Ziitich, who built her in Rorschach. The 
original name of the vessel, the Kronprinz, was altered 
first to Kénig Karl and then to Wiirtemberg. This 
vessel made the name of Messrs. Escher Wyss and Co., 
who now built almost all the ships on Lake Con- 
stance. The new vessel was 41.5 m. (136ft.) long, 
5.28m. (17ft. 37in.) broad, and 2.58 m. (8ft. 5}in.) 
in depth. Her draught was 1.2m. (3ft. 11}in.) 
and her displacement 1367 tonnen (1345 tons). Her 
first engine, of 50 nominal horse-power, drove her at 
a speed of 15 kiloms. (9.32 statute miles): later 
alterations gave her an engine of 200 indicated horse- 
power and a speed of 21 kiloms. (13 statute miles). 
Additional vessels were now built for the other com- 
panies also. Keen competition between the three 
companies concerned soon afterwards created impos- 
sible conditions, and an agreement was finally come 
to by which the different States and the steamboat 
companies worked together and arranged a service 
in common. 

_The first railway laid to the lake in 1847 found 
nine steamers plying on it. In later years several 
other railways appeared upon the scene, and a train 
service right round the lake was provided. 

In 1854 the Wiirtembergische Staatseisenbahn 
bought up the Wiirtembergische Dampfboot Gesell- 
schaft, the pioneer concern. A Swiss company next 
appeared, but shortly afterwards sold its vessels to 
the Swiss North-Eastern Railway. This transaction 
was followed by the formation of another Swiss 
steamboat company for the Lower Lake and Rhine. 
wo of the remaining private companies were soon 
afterwards sold to railways and the era of railway 
train ferries then began. 

In the first years of the steamboat services there 
were no rules of the road, and arrangements of all 
kinds, in the harbours and elsewhere, were very 
meomplete. The captains were men of figures and 
account books, and had to navigate their vessels at 
the will of their mates, who were sailors. Many 
accidents thus occurred. In 1864 regulations began 
to be made, and three years later the three Govern- 








ments conjointly issued a number of steamboat and 
harbour regulations, which, as regards fog signals 
and the rule of the road, were still very imperfect. 
In the middle of the eighties an Austrian company 
with an ex-naval officer at its head established another 
service on the lake. Under the influence of trained 
seamen the regulations were gradually improved till, 
towards the end of the nineties, they were brought 
up to the general level reached by services elsewhere. 
The plan finally adopted was that police regulations, 
passenger fares, and conditions of service on the 
vessels were established conjointly, the carriage of 
goods remaining the affair of the individual com- 
panies. The lake fleet now consisted of thirty-seven 
passenger vessels, thirteen railway ferry barges, one 
railway ferry steamer, and elever_ tugs. The number 
of passengeis carried in 1911 exceeded 4} millions. 
In concluding these brief reports it may be of 
interest to add a few words about 


, 


THE SrurrGart LABORATORIES, 


which are perhaps less known in Great Britain than 
they deserve to be. Their creator—Professor C. 
von Bach, Staatsrat, and Dr. Ing., of Stuttgart— 
has been a prominent figure among German engineers 
ever since experimental trials of machinery and the 
testing of materials began to be conducted on 
scientific lines. He was called out of the workshop 
to be Professor at the Stuttgart Technical College 
in 1878. A laboratory did not then exist, and in 
order successfully to carry out his work as Professor 
of Hoisting Apparatus, Elements of Machinery, the 
Laws of Elasticity and Steam Engines and Boilers, 
he at once set to work to create places and means of 
instruction worthy of the name and to elaborate 
scientific principles that now pervade the engineering 
professions. Largely through the influence of the 
Wiirtembergische Bezirksverein, a grant of M.16,000 
(about £800) was obtained from the Government, 
and the beginnings of a laboratory were installed 
in a cellar of the College. This establishment was 
opened in 1884, and for 5} years Herr v. Bach carried 
it on with one workman. In the course of years 
about £2500 more were obtained and spent in its 
development, and the staff was gradually increased. 
Machinery was purchased piecemeal. For example, 
a cylinder was obtained in 1880; a few years later 
the means at disposal admitted of the purchase of 
the remaining parts of a single-cylinder engine. 
Room for the engine was obtained in 1886, in con- 
nection with the existing boiler-room of the College 
warming apparatus, which then supplied steam at 
2} atmospheres for instruction purposes ; the engine 
bed-plate was so arranged that it could take a two- 
cylinder engine at some future day. In 1888 came a 
grant of about £170 and other help, which enabled 
a separate high-pressure boiler to be put down, the 
feed pump, injector, &c., being placed at disposal by 
an engineering firm and paid for gradually by instal- 
ments. A second cylinder, a surface condenser, 
measuring instruments, &c., were gradually acquired. 

The students could now be trained in the operation 
of the machinery, including the firing of the boiler, 
and arrangements were also made by which they 
could learn at the works of some of the engineering 
firms. The institution had by this time made a 
place for itself, and further means and a greater 
amount of elbow room had become absolutely 
necessary. The late Minister of State, Dr. v. Sarwey, 
took special interest in the work, and a sum amounting 
to about £25,000 was appropriated to the building 
and equipment of a separate establishment at Berg, 
in the valley of the Neckar, a place about 3} kiloms. 
from the College, where sites were cheaper and the 
noise of working would not be a nuisance to neigh- 
bours. The new establishment was arranged to deal 
with energy in the forms of heat, electricity, steam, 
high-pressure water, compressed air, &c. Investiga- 
tions were at once to be rendered possible in the 
domains of hydraulics and heat transmission. Those 
relating to turbines and other water motors were 
meanwhile to be left for future consideration. In 
addition to lecture halls and dwelling and office 
rooms, an engine-house, boiler-house coal-house 
and power gas and gas motor rooms, as well as a 
smithy and workshops, were erected. 

A horizontal four-cylinder triple-expansion main 
engine of 100 to 200 horse-power, with high-pressure 
cylinders of 250mm. (9{in.), intermediate and low- 
pressure cylinders of 400 mm. (15}in.), and a stroke 
of 760mm. (30in.), was put down. It is arranged 
for purposes of instruction, and can be so adjusted 
as to represent as many different types—compound, 
triple-expansion, tandem, &c.—as possible, and to 
work under all imaginable conditions of pressure, 
cut-off, &c. It can be worked with superheated 
steam to about 270 deg. Cent. initial pressure. By 
means of belting it drives a number of pumps in the 
cellars. These pumps are arranged to work with 
different kinds of valves. The working pressure 
can be raised to a maximum head of 100 m. (328ft.), 
the revolutions reach 70 per minute, and the maxi- 
mum delivery is 250 e.m. (55,000 gallons) per hour. 

Another engine of 50 horse-power of the vertical 
pattern for steam superheated to 360 deg. Cent. 
is, like the larger one, adapted for instruction purposes. 
It has two horizontally arranged single-acting high- 
pressure cylinders of 220mm. (9in.) diameter, a 
vertical double - acting low-pressure cylinder of 
400 mm. (15}in.) diameter, and a stroke of 350 mm. 





(13fin.). It runs at 170 revolutions, with 12 atmos- 
pheres initial pressure. 

A travelling crane of a carrying capacity of 4000 
kilos. (about 4 tons) can be used to dismount tlic 
larger parts of the pumps in the cellar below. Valves, 
indicators, pressure gauges, and a centrifugal pump 
worked by a gas motor also belong to the equipment. 

The boiler-room contains three boilers with heating 
surfaces of 100 square metres (1076 square feet), 
15 square metres (161 square feet), and 8 square 
metres (86 square feet) respectively. The equipment 
now comprises almost every variety of engine and 
boiler appurtenance. The chimney of 35 m. (115ft.) 
in height is provided with draught and temperature 
measuring instruments, and with means of access 
by ladders, with suitable safety appliances, by 
which observations can be made at different heights. 
Lighting and power gas appliances of various kinds 
are represented ; gas-power engines of 8 and 25 horse- 
power respectively can be driven by both kinds of 
gas. There is a well-appointed workshop above 
the gas-motor room and in connection with the 
smithy. 

What could be done to render the installation 
conveniently available for every purpose of study and 
to enable as many students as possible to follow 
the lectures was done during the erection and equip- 
ment of this laboratory. Subsequent to the installa- 
tions above described came plant for the determina- 
tion of the heat value of fuel, an ammonia ice machine 
for 1300 cal. per hour, a uniflow superheated steam 
engine with cylinder diameter of 360 mm. (14}in.), 
a stroke of 450 mm. (17}in.), a working pressure of 
14 atmospheres, and an initial steam pressure of 
350 deg. Cent. A water-tube boiler for a working 
pressure of 20 atmospheres and 150 square metres 
(492 square feet) heating surface is shortly to be 
installed. A superheater and an economiser are 
also to ke provided, and the boiler is to be so arranged 
that it can be fired by several different systems. 
Another new acquisition will be a steam turbine 
installation that can work at a maximum of 
500 E.H.P., making 3000 revolutions per minute. 

The machinery of the material testing laboratory 
consisted originally of two vertical compression 
test machines for loads of 450 and 150 tons; a 
horizontal tensile, compression, bending, torsion and 
shearing machine, for a load of 100 tons and a torsion 
moment of 600 em.-kilos. (about 2} inch-tons) ; 
a smaller horizontal machine for tensile, compression, 
bending, torsion and shearing tests, for loads up to 
60 tons; a vertical machine used for all purposes, 
but principally for tensile tests at high tempera- 
tures, for loads up to 50 tons ; a vertical compression 
machine for cement cubes, load 30 tons: a vertical 
machine for simultaneous tensile and torsion tests, 
load up to 25 tons.and torsion moment up to 16,500 
cm.-kilos. (about 6} inch-tons); a wire-twisting 
machine, twisting. moment up to 600 cm.-kilos. 
(about 2} inch-tons); a machine for testing cement 
pipes, load up to 10 tons; a vertical machine for 
testing plates, load up to 10 tons; a vertical machine 
for tensile tests, load up to 5 tons; a tensile testing 
machine for wire, load 1.2 tons; a tensile testing 
machine for cement, load up to } ton. An accumulator 
plant for high-pressure oil served the 500-ton, 150- 
ton, and 5-ton machines, pressure 150 atmospheres. 
In the 60-ton and 50-ton machines the loads were 
applied by spindles driven by electromotors or by 
hand. 

Then there are piston-testing arrangements for 
pistons of 1850mm. (6ft. Ofin.) and 1000 mm. 
(3ft. 33in.) diameter, arrangements for determining 
distortions of furnace tubes, appliances for notched 
bar and drop tests, and hammers and tools of various 
descriptions. 

The later additions include a vertical machine 
for bending tests, in particular for reinforced con- 
crete, maximum load 160 tons; a vertical machine 
for beam-bending tests, maximum load 50 tons; 
a vertical machine for compression and bending 
tests, especially for bending cast iron samples and 
for Brinell tests, maximum load 10 tons; a vertical 
machine for ball pressure tests, maximum load 
3 tons; and a number of machines for smaller tests, 
machine tools and other appliances. Appliances for 
metallographical investigation, though of compara- 
tively recent date, have, in Professor Baumann’s 
hands, done a great deal of good work. 

The laboratories form a branch of the Technical 
College, but they are not devoted only to purposes 
of instruction. Professor v. Bach is, indeed, entrusted 
with investigations of all kinds, but especially for 
the building and engineering works from all parts of 
Germany and also from abroad. It is found that this 
connection with the commercial side of engineering 
puts life into the College work, and keeps it in touch 
with all the latest developments. 

Of the work done by the laboratories an imperfect 
idea may be obtained from the long list of publica- 
tions of results of investigations. Up till April 30th 
of this year these numbered 182, the large majority 
of which bore Professor v. Bach’s name. When 
it is remembered that only a part of the investiga- 
tions are allowed to be published and that standard 
works by Professor v. Bach are to be found in every 
German home of engineering, the volume of the work 
done by the Stuttgart Laboratory and its chief may 
be partly realised. 





642 


THE ENGINEER 





June 12, 1914 





SINGLE-PHASE RAILWAY IN THE EASTERN 
PYRENEES. 
No. I. 

Prror to July of last year the cities of Saint Laurent 
de Cerdans and Prats-de-Mollo, situated on the 
Spanish frontier, were without railways. Connection 
with the Midi line could only be obtained by coaches, 
and the journey was difficult and precarious, but 
with the opening of a new electric line connecting 
Arles-sur-Tech, Saint Laurent de Cerdans, and Prats- 


de-Mollo, travelling facilities have been greatly im- | Midi Railway, however, the contractors have suc- 
proved, and the journey between the two former places | ceeded in turning out rolling stock which has proved 
The | 


can now be covered in about 1 hour 25 minutes. 
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Fig. 1—MAP SHOWING ELECTRIFIED LINES 


scenery met with in these parts is very beautiful, and 
the line will no doubt be greatly patronised by 
tourists, and will also serve to increase the value of 
manufactured and agricultural products of the places 
through which it passes. The work was carried out 
at the joint expense of the authorities of the Pyrénées 
Orientales Department and the Pyrénées branch of 
the Midi Railway, the latter dealing with all the 
electrical work. The main portion of the contract 
was awarded to the Ateliers de Constructions Electri- 
ques du Nord et Est, Jeumont, Nord. There is an 
abundant supply of water power in this part, and this, 
coupled with the general conditions of working, 
caused the engineers to decide on the employment of 
electric traction. 


Hee. 


Pig. 2-ARRANGEMENT OF POWER HOUSE 
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tinct parts. Trains start at one end at Arles-sur- 
Tech at a height of 269-6 m. above the sea level and 
run to’ Prats-de-Mollo, which is 751 m. above the sea 
level. The other section, as the map—Fig. 1—shows, 
goes to Saint-Laurent de Cerdans, which is 674-98 m. 
above the sea level. There is a common track for 
both lines between Arles-sur-Tech and Les Manyaques. 
The length of the first line is 20-720 m., and that of 
the second 18-65m. Only one important structure 
had to be built, which is a viaduct at Les Manyaques, 
consisting of seven masonry arches of 10m. span, 
and a steel bridge 42-55m. between abutments, 
which spans the river Tech on the Saint Laurent 
branch. The line, which has a gauge of 1 m., borders 
for the greater part of its course,the high road, and 





Dam 


St Laurent de 


, and goods and is made up of one motor coach, weigh- 
| ing 28 tons empty, and a certain number of trailer 
| coaches for passengers and goods, a complete train 
| weighing 50 tons. 
| at Arles-sur-Tech. 
| maximum speed is 26 kiloms. per hour. On festival 
| and fair days at Prats and Saint Laurent it is necessary 
| to put an extra 50-ton train into service. 


| was out of the question, and a conduit system proved 


The railway is worked as two dis- | 





the remainder is on the flank of a mountain. The 
maximum gradient is 50 mm. per metre. There are 
many curves. On 29 kiloms. of line, exclusive of 
sidings, there are about 2750 m. of track on curves 
with a radius of 20—-30m., 4500 m. of curves with 
a radius of 35-40 m., and as many metres of curves 
with a radius of 40-50m. There are also curves 
with a radius as small as 20 m. 

On account of the winding character of the line, 
special attention had to be paid to the design of the 
rolling stock. Guided by the able engineers of the 


highly successful. Each train is used for passengers 
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Three trains are run continually 
in each direction, and are timed to meet other trains 
It is possible to haul a weight of 
40 tons, a full train complete weighing 70 tons. The 


As the 
railway traverses the roadway the use of a third rail 


too expensive. It was therefore necessary to use 
an overhead wire. It was decided to work the rail- 
way on the single-phase system at a pressure of 


6000 volts and at a periodicity of 25 cycles per 
second, for by adopting this high pressure it was 
possible simply to feed the lines at one point without 
an excessive voltage drop. 

The generating station is at Pury Redon, near the 
centre of the line, and its position is marked on the 
map—Fig. 1. It is worked by water, which is stored 
in a reservoir built by the authorities of the Pyrénées 
Orientales Department ; the position of this reservoir 
is also marked on the map. The capacity of the 
reservoir is; 8000 cubic metres, the total fall about 
72it. Water is supplied to the reservoir with the 
help of a dam on the river Tech and about two 
kiloms. above Pury Redon. A_ ecanal connects 





the dam with the reservoir. At low water the normal 


delivery of the canal is 850 litres per second, but jt 
rises to 1100 litres at high water. Water enters 
the turbines in the power-house through three 
separate steel conduits 1130.m. long. In the power. 
house there are three water tirbines coupled to single. 
phase alternators. At a speed of 375 revolutio. s per 
minute each turbine develops 450 horse-power, ‘I'he 
efficiency of the turbines at full load is 76-5 per cent, 
The alternators, which generate at 6000 volts, are of 
the revolving field type and have eight poles. ‘They 
each develop normally 200 kilovolt-ampéres with an 
efficiency of 90-5 per cent., but they can develop 
300 kilovolt-ampéres if necessary. Each machine 
has its own exciter, which is driven through a train 
of gearing having a ratio of 1:2. The exciters are 
compounded in accordance with the system devised 
by La Tour, which not only compensates the drop in 
the generators, but also the drop in the line. An 
elevation and cross section of the power-house ure 
given in Figs. 2 and 3 respectively. From the 
former it will be noticed that the switchboard js 
mounted on a gallery, the switches themselves being 
placed in an adjacent building, together with current 
transformers, water-jet arresters, choke coils, and 
transformers for auxiliary services, all of which are 
enclosed in cells of reinforced concrete. There are 
eight switchboard panels, one for each generator, one 
for general control, one for each part of the line, and 
one for auxiliary services, such as lighting, &c. All 
the switches on the latter panel are low-tension 
switches. For each alternator there is a high-tension 
switch, a current transformer, a maximum current 
time relay, a voltage transformer, and wattmeter, 
A shunt rheostat field switch and ammeter are con- 
nected in each field circuit. In circuit with each 
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Pig. 3—CROSS SECTION OF POWER HOUSE 


feeder is a time limit switch, a choke coil, an ammeter, 
and sectioner. Water jets put in connection with the 
bus-bars deal with static charges on the line. 

The overhead Jines, which were constructed by 
Vedovelli, Priestley and Cie., are of the flexible 
catenary type, the conductor having a_ section 
resembling the figure eight and a sectional area of 
50 square millimetres. It is supported from the 
catenary wire at every 3m. by flexible droppers and 
clips, the catenary being supported on porcelain double 
bell-shaped insulators made up of two pieces, which 
are connected together so as to give double security. 
The catenary cable has a cross section of 20 square 
millimetres and is composed of steel galvanised wires 
having a breaking strength of 120 kilos. From the 
illustrations—Figs. 4 to 8—it will be gathered that 
the supporting poles are of wood. On straight 
portions of the line single poles are used, but on curves 
two poles are employed and fixed together by cross 
bars. Examples of the use of two-pole supports are 
shown in Figs. 4 and 5. The brackets are formed of 
two U-shaped irons and trussed to the poles. The 
maximum distance between supports on straight lines 
is 40 m.; on curves the distance is shorter. Between 
the rails and overhead conductor the distance is 6 m. 
The contact wire is, as usual, supported so that it 
takes up a zigzag course, the total displacement being 
80 cm., or 40 cm. on each side of the centre line of the 
track. The object of arranging the wire in this way 
is, of course, to prevent grooves forming in the 
bows. The sag of the catenary cable varies with 
the distances between poles, and has been calculated 
so that the tensile strain is 250 kilos. at 15 deg. Cent.; 
the tensile strain of the copper wire is over 300 kilos. 
at 15 deg. Cent. All the droppers are composed of 
galvanised iron chains, and at the ends clips are fixed, 
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the contact wire. 
to conform wi 


| 
h clamps the catenary cable and the other 
On curves the copper wire is made | 


th the track by means of pull-offs, 


the system effectively against atmospheric discharges, 
there have been provided at each end of the lines, 
and in the middle, lightning arresters of the horn 


feeders, lightning arresters, and sectioning switches 


on the Arles section of the line, the arrangements 
on the other sections being similar. The feeders are 














Fig. 4—ENTRANCE TO STATION 
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Fig. 5—OVERHEAD CONSTRUCTION AT 
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Figs. 6 and 7—OVERHEAD CONSTRUCTION 








WITH SPAN WIRES 














Fig. 8-ARRANGEMENT OF WIRES UNDER A BRIDGE 


which are mounted on high-tension insulators fixed ; type with a water resistance connected in series. ; composed of aluminium cables having a sectional 


on the poles. 

Sectioning posts, as shown in Fig. 9, have been | 
erected at different points along the line. The | 
method of bracing the poles together is worthy of 
note, as are also the section insulators, which are of the | 
Vedovelli, Priestley’s standard type and resemble | 
those used on the Midi Railway ; the same remark | 
applies to the insulators to be seen interposed in the | 
catenary cables on each side of the supporting | 
bracket. Naturally, the droppers have different | 
lengths. Wire stretchers are provided about every 
kilometre along the line, and it is possible to regu- 
late the tension on the wire very easily. Joints 
in the catenary cable are made by splicing, whilst 
the copper conductor is joined by reinforced bronze | 
ears, which are said to ensure solid binding. At 
certain points, as for example, on double tracks at | 
stations and in parts of the roadway—see Figs. | 
6 and 7—transverse supporting wires are used. | 
Vedovelli, Priestley’s link insulators have proved 
exceptionally well suited for insulating the cross 
wires. Chains composed of these links can be made 
to withstand any voltage, and by using links of various 
Sizes it is possible to secure a breaking strength of 
2000 to 3000 kilos. or even more. For protection on 
the crossing over the river Tech, as well as at the 
bridge of Puyedon, hand-operated sectioning posts 
have been erected, but inside the town of Arles-sur- 
lech an automatic sectionalising post has been erected 
which energises and. de-energises the line automatic- 
ally. A description of the Vedovelli, Priestley 
automatic sectioniser was published in THe ENct- 
NEER of April 25th, 1913. 

i : - line is fed at the Manyaques railway station, 
io Pa . B cs m. away from the generating station 
vr the. I edon ; that is to say, at the central point 
of Man ine, by the three feeders. In the station 
vided ha bay a sectioning arrangement has been pro- 
‘a which makes it possible to insulate each of the 

iree sections of the line, and to supply any one 





of them independently of the others. To protect 


Furthermore, a switchboard in the middle of each | area of 93 square millimetres. 














Fig. SECTIONING POST 


branch of the line makes it possible to localise 
short circuits and other faults on any part of 
the system. Fig. 10 shows the arrangement of 


| sixty tunnels, 
| bridges, including the “ Infiernillo,” spanning a deep gorge 





Current returns by 
way of the rails to a point outside the power station, 


Puig- Redon Generating Station. 
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Fig. 10—FEEDER CONNECTIONS 


| and is finally conducted back to the generators through 


an aluminium cable. 








Tue Central of Peru, a standard-gauge railway 249 miles 


| long, has a section which is said to be the highest railway in 
| the world. The line starts at Callao, on the Pacific Coast, 


and climbs without racks from sea level to the Galera 
Tunnel, pierced through the Andes at an elevation of 
15,665ft. It then drops to Oroya on the eastern slope, 
12,180ft. above sea level. This means that there are 
106 miles of steady 4 per cent. gradient. There are 
thirteen switchbacks, and sixty-seven 


between vertical faces where the train emerges from one 
tunnel and crosses to another opposite. From Oroya the 
railway runs along ariver valley to Huancayo, whence it is 
being extended to Ayacucho to thesouth, and is eventually 


| intended to be extended to meet a proposed extension of 


the Southern Railways from Cugio and thus form a link 
in the Pan-American Railway. The Central of Peru also 
has a Morococha branch, which crosses the Andes at a 
height of 15,865ft. 
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NEW SEWAGE DISPOSAL WORKS AT 
BROXBURN. 

A NEW sewage disposal works was formally put 
to work at Broxburn, Linlithgowshire, on April 18th 
last by Mr. Robert Hastie, the chairman of the special 
committee appointed by the §Bathgate District 
Committee of the County Council of Linlithgowshire, 
to make arrangements for the proper disposal of the 
sewage of the Broxburn district. In this district 
there is now, by reason of the great”progress of the 
Scottish shale oil industry, a considerable population. 
The new works, which have been designed and carried 
eut under the supervision™of Messrs. Hunter, Duff, 
and Middleton, civil engineers, of 17, Victoria-street, 


solid ground the floors were sloped up to meet the 
central walls and each tank therefore accommodates 
about eight hours’ flow, the three holding a full day's 
flow. The sewage enters and leaves these tanks 
through two 10in. inlet and,two 10in. outlet valves 
respectively, these being provided with pipes to let 
in or to draw off the sewage or liquor at about half 
depth. The effluent from the tanks, first of all, flows 
into a deep settling tank, which has a sill round three 
of its sides about 66ft. long, over which the liquor 
passes in a thin film to a dosing tank, from which it 
is fed automatically through three Adams-Hydraulics 
syphons on to a series of six circular filter beds pro- 
| vided with four-arm revolving sprinklers. Each 
| filter bed is 77ft. in diameter and 6ft. deep. The 








Westminster, and 42, - Frederick-street, Edinburgh, filtering medium is partly clinker from the Glasgow 
are a joint undertaking for the purification of the | refuse destructor and partly whinstone. It is 
sewage from the three special drainage districts of | graduated in size from 2in. to 3in. at the bottom to 
Broxburn, Uphall, and Dechmont, and also from the | from lin. to }in. in the upper part of the bed. The 
asylum at Bangour, which belongs to the Edinburgh sides of the beds are of brickwork and the floors are 
Lunacy Board. | well ventilated. When the flow of sewage is below 

The sewage from these districts and from the | the average the syphons cut off the supply to the 
asylum, which is gradually increasing year by year, | filters automatically, and the supply is recommenced 
had, up to the opening of the new works, been dis- | automatically when the tank has filled up. When 
charged untreated into a stream known as the Brox | the flow is above the average the syphons run con- 
Burn, at various points along its course. As the | tinuously. The effluent from the filters runs into 
asylum lies to the west of the three drainage districts, | channels round each bed, which channels deliver into 
and as the course of the stream is from west to east, | two humus tanks, the effluent from which flows over 
the asylum is the highest source of pollution. The |a long weir into a white enamelled brick channel, 
Edinburgh Lunacy Board, therefore, having received | passing from thence into the Brox Burn. The sewage 
complaints from a riparian owner, came to terms | is of an average strength and the effluent produced 
with the Bathgate District Committee to share in | is, we understand, of a highly satisfactory character, 
the purification works at Broxburn, and the popula- | being clear, bright, and non-putrescent. 
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PLAN OF THE BROXBURN SEWAGE DISPOSAL WORKS 


tion served by these works is about 12,500, of which; A_long slotted weir is fixed between the main tanks 
8000 are in Broxburn itself, 3500 in Uphall, and the | and the settling tank. When the slots are just run- 
remainder in Dechmont and Bangour Asylum. | ning full the average flow is passing, and when the 
The main drain from Bangour is about 4 miles long. | weir is under a few inches of head three times the dry 
The drains in Dechmont and Uphall have been put | weather flow is passing. Beyond this point any 
in by the same engineers in recent years and are on | excess liquid flows over a long weir, the whole breadth 
the separate system. In Broxburn, however, where | of the main tank, into a flood tank, which is of the 
there are a good many old drains, a considerable | same size as the main primary treatment tanks. In 
amount of surface water finds its way into the drains | this tank the liquid is allowed to settle and is then 
in times of rain storms. The dry weather flow is | slowly decanted into the stream. There is not 
about 30 gallons per head—or, say, a total of 375,000 | sufficient fall to permit of the flood water being passed 
gallons in twenty-four hours—and the sewage is of | to the filter beds ; but, in any case, the sewage during 
a domestit character. | times of rain is very much diluted, and the condition 
On account of the shale workings the choice of a| of the Burn, even when it is receiving this sewage, 
site for the works presented considerable difficulty ;| which is only decanted, should be very much better 
but after investigation, and with the help of the| than it was before the works were constructed. 
. Broxburn Oil Company, a site was at length selected | The slotted weir above mentioned has the effect of 
at East Burnside, on ground which would afford deferring any flood flow to the filter beds and tailing 
solid foundations, the underground shale workings | it off again, as the level in the tanks has to rise 4in. 
being cut off by a large fault running east and west | or 5in. before the slot passes three times the dry 
on a line a little to the north of the boundary fence | weather flow. By this arrangement a short rain 
of the site. The fall available was, however, not very | storm may be dealt with without any flow passing 
great, and, as a result, the main drain had to be kept | to the flood tank. 
as high as possible where it enters the works and for| The small fall which was available only allowed 
some distance back. of the tops of the primary treatment tanks being 
The works have been designed very much upon | brought just up to ground level, and the filter beds 
the lines suggested in the Fifth Report of the Royal | have had to be sunk almost wholly below this level. 
Commission on Sewage Disposal. The sewage, first | There was consequently a large surplus of excavated 
of all, gravitates into either one of two detritus tanks | material which has been employed to form a bank, 
and then flows into either one of three or into all three | 10ft. high round three parts of the works. This bank, 
continuous flow working tanks. These tanks are | which is now grass grown, serves as a screen on these 
each 80ft. long by 51ft. wide at the top and are 6ft. | three sides, while on the fourth side—the north— 
deep at overflow level to the flood tank, which will| a hedge and trees have been planted alongside an 
be referred to later. As they were constructed in | iron fence, which is 7ft. high. 








Each of the primary treatment tanks as well ag 
the flood tank can be shut off for cleaning, a sub-pipe 
being installed through which the sludge can be 
passed to a sludge pit and thence, pumped either on 
to the ground to dry or into a sludge tank cart for 
disposal to farmers. The settling tank and the 
various supply channels can be cleaned out into a 
sludge lagoon. 

There a few cottages at Burnside, near the site of 
the works, the drainage from which is at too low a 
level for the sewage to gravitate to the primary 
tanks. Small subsidiary tanks have therefore beon 
constructed at thesouth-west corner of the site, and the 
sewage finding its way into these tanks is pumped up 
by windmill power into the outlet channel from the 
main tanks, whence it flows to the filter beds. In 
calm weather, when there is no wind to work the pump 
the liquor from this source will be irrigated on the 
land. 

+ As will be seen from the plan, the site is large 
enough to allow of extensions of the works equal to 
a 66 per cent. increase on those now installed. ‘I'he 
general contractor for the works was Mr. David 
Gibson, of Glasgow. The distributors and syphons 
formed a separate contract, which was entrusted to 
Adams-Hydraulics, Limited, of York. The cost 
the works, including half a mile of main sewer, was 
about £9000. On page 650 are given a series of half- 
tone reproductions of photographs of various parts 
of the works. We are indebted for these, for tho 
plan, and for the particulars from which this article 
has been prepared to the courtesy of Messrs. Hunter, 
Duff, and Middleton. 








SEAPLANE, SUBMARINE AND SHIP. 
(By a Naval Correspondent.) 

Vice-ApmiraL Sir Percy Scort’s letter in The 
Times on Friday last on the supersession of the float- 
ing battleship by the seaplane and the submarine 
was certainly one of the most emphatic contributions 
of recent date to the extensive.literature which covers 
the keenly discussed field of modern warship design, 
and is undoubtedly one that must call for careful 
consideration from many others besides those imme- 
diately responsible for the Naval Estimates and for 
deciding on the type of vessel to be laid down in each 
succeeding year. That his views were bound, as they 
have done, to excite immediate controversy may be 
attributed no less to their sweeping suggestiveness 
than to the world-wide reputation that their author 
has justly gained in a field so directly opposed to 
that which he now advocates. Sir Percy Scott's 
proclivities for thinking out and organising material 
improvements in the fighting efficiency of the Royal 
Navy are well known, and when a Vice-Admiral who, 
until very recently, was in active command of an 
important section of the British Navy, and whose 
energy and capability have undoubtedly wrought 
an almost unparalleled improvement in the science 
of gunnery, not only in the Royal Navy, but, by the 
example therein set, in all foreign navies as well, 
his views regarding the changing conditions enforced 
onthe science of modern warfare by constant improve- 
ment in material deserve considerably more than mere 
perfunctory consideration. The vistas opened up 
by Sir Percy Scott’s letter to The Times are very 
extensive, but they are, at the same time, by no means 
original. That they are controversial is hardly sur- 
prising, but it must be remembered that their author 
is one who speaks with more than usual authority. 
At the hands of his immediate critics he might almost 
be said to have suffered badly ; his views have so 
far met, in print, with far more condemnation than 
leniency ; but we cannot help thinking that when 
Sir Percy Scott, if he only will, retorts with—to use 
his own terms—a “ simultaneous discharge” or a 
“‘ rippling salvo,” that some of the critics may be 
found sadly lacking in the detail knowledge that 
impelled the original article. The whole subject is 
one of intense interest and importance, and what- 
ever the final verdict of the judges of the case may be, 
it is certain that a healthy discussion on the points 
raised will be of general advantage. 

It must never be forgotten—and herein possibly 
lies the key to the inner meaning of Sir Percy Scott’s 
views—that technical progress is extremely rapid, 
and that a type of battleship ordered in one financial 
year may be found to be seriously menaced by the 
numerous developments that occur during the two 
or three years during which she is under construction. 
Such a state of affairs is by no means a new one, and 
it has often occurred, more especially abroad, that 
battleships which have been over-long in the builders’ 
yard are already semi-obsolete when completed. As 
time progresses it is found that technical improve- 
ments follow one another with increasing rapidity, 
and experience in the art of operating new inventions 
has a curious knack of accumulating at a far more 
rapid rate than is generally appreciated. Certainly 
this has proved to be the case in the development of 
the submarine and seaplane flotillas of the Royal 
Navy. In his original letter, Sir Percy Scott makes 
the extraordinary statement that ‘‘ we should not 
be building either,’ referring to battleships large or 
small. That a serious halt in what has been an ever- 
increasing size of battleship since the Dreadnought 
was laid down in 1905 was never more forcibly shown 
than in the able paper on “ Battleship Design,” read 
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at the recent meeting of the Institufion of Naval 
Architects by Mr. T. G. Owens. Therein the apparent 
fallacy, under existing conditions, of exceeding a dis- 
placement of 30,000 tons was clearly shown, for reasons 
that were lucidly stated. The influence of under- 
water or overhead attack were, however, ignored, 
though that they were present in the author’s mind 
is hardly to be disputed. Mr. Owens pointed out, 
and in a manner which no other designer has done 
in such a scientific manner, how the ratios of weight 
devoted to structure, defence, and offensive power 
varied with increase of displacement, the latter two 
percentages becoming decreasingly less after a certain 
displacement of approximately 28,000 tons had been 
exceeded. No carefully reasoned exposition of this 
nature was adduced by Sir Percy Scott to corroborate 
his statements; he simply stated without attempt 
at proof that seaplanes and submarines have so 


revolutionised naval warfare that he can see no use 


for battleships and very little for fast cruisers. This 
statement, taken alone, can hardly be regarded as 
ultra-serious. That the development in destroyers 
initially gave many minds something out of the usual 
to think about is only what many naval men have 
admitted for years past ; that these flotillas were so 
highly and efficiently organised that a daylight attack 
with modern torpedoes would probably result in 
severe losses to a battleship squadror, has been com- 
mon knowledge for long enough. But that this 
fact should outweigh all the other considerations upon 
which the annual battleship programme depends 
has never been suggested quite so blatantly. Those 
who read the actual wording of Admiral Scott's 
article would be well advised to read also between 
the lines. Many of his critics immediately rushed 
into the fatal error of attributing a reminiscent 
importance to his remarks, instead of regarding them 
as a warning of what to expect in the near future, 
though perhaps the exact wording of his communica- 
tion tended to convey such an idea to a greater extent 
than its author may have anticipated. At any rate, 
when the man who may justly be described as the 
originator and principal world’s expert in target 
hitting—quite a different science, by the way, to 
ordnance manufacture—practically discards his faith 
in the gun for that of the torpedo tube, publicly and 
without loophole for subsequent evasion, one is 
reasonably entitled to survey the matter from every 
possible point of view. 

Quite the most trenchant paragraph to which Sir 
Perey Scott subscribes is the final one in his letter, 
in which he states: ‘‘ I do not think that the impor- 
tance of submarines has been fully recognised, neither 
do I think that it has been realised how completely 
their advent has revolutionised naval warfare. In 
my opinion, as the motor vehicle has driven the horse 
from the road, so has the submarine driven the battle- 
ship from the sea.” Even if this is perhaps rather 
a sweeping statement, it is undoubtedly one based 
on information to which the general public has had 
virtually no access. It expresses very bluntly what 
many naval officers have been dicussing in the last 
two or three years as regards the réle that capital 
ships might be permitted to play in the face of hordes 
of destroyers. Twenty years ago a great deal was 
claimed for torpedo craft and their ability to anni- 
hilate battle squadrons. Experience, however, in 
the China-Japanese war, the Spanish-American war, 
and in the Russo-Japanese war failed to substantiate 
these claims. Experience of the torpedo in Chili, 
Brazil, China, and Japan discounted it, and these 
episodes are adduced in controversion of Sir Percy 
Scott’s advocacy of the submarine, whose sole arma- 
ment for purposes of destruction is the torpedo. 
But it can be fairly contended that the conditions are 
m no sense parallel, and that deductions based on 
past experience gained in such campaigns as these 
may be justly discarded in view of the immense 
technical progress that has since been made. 

That Sir Perey Scott really advocates the entire 
abandonment of surface battleships and cruiser con- 
struction we do not for a moment believe. If he does, 
he will find few supporters. It should be noted that 
he did not define his contemplated submersible vessel, 
but we may be sure that an admiral of his experience 
never seriously intended his remarks to be read into 
@ plea that the Naval Estimates of 1915-16 should 
contain only seaplanes and submarines. That a 
greater number of a much larger and improved type 
of submersible vessel of greater speed, power, and 
displacement even than the vessels of the “ E” class, 
which have recently made the voyage from Barrow 
to Sydney, should be constructed in lieu possibly of 
two out of the four capital ships ordered each year, 
is, however, a possibility that requires to be taken 
'nto consideration. The entire suppression of battle- 
ships is at present unthinkable, and even the admitted 
risks they run by virtue of their own existence are 
insufficient to call for their entire suppression without 
vastly more plausible proof of their lack of capability 
to guard themselves than was evinced in Sir Percy’s 
tirade. Submarines, whatever danger they may 
represent to battleships under any circumstances, 
cannot fulfil the battleship’s réle. The command 
of the sea may certainly be rendered easier of attain- 
ment by their employment in narrow waters, but the 
command of the sea involves much more than mere 
destruction of a hostile fleet. 

The appalling danger that submarines, and we 
couple with them destroyer flotillas also, represent 





to modern battle squadrons is quite irrefutable. For 
the moment the point is not whether either will rule 
the sea to the exclusion of allelse ; the fact remains that 
in, say, the North Sea a battle squadron is subject to 
perfectly unjustifiable risks on the outbreak of war. 
Those officers who have witnessed certain experi- 
ments in destroyer attacks on fleets at sea can only 
endorse the view that with big modern destroyers a 
solitary pair of battleships or large cruisers can be 
rendered very unhappy. The submarine is a different 
species entirely. Certainly some remarkable feats 
in the way of attack have been performed, but it 
must be remembered that in peace manceuvres an 
attack which resulted in a destroyer colliding, with a 
big dent as the worst resulting damage, would have 
involved a lamentable loss of life had the victim 
been a submarine. Last year the submarines 
“ bagged” most gf the Dreadnoughts and did other 
extraordinary feats, but it must be remembered that 
they waited till the big ships came to them; it was 
no case of hunting them out. The submarine, 
however, proved an appalling menace, and no twist- 
ing the facts will get over it. We use the word menace 
advisedly, for although the submarine cannot fulfil 
the battleship’s réle, it may still be very deadly 
if it can make accurate practice with its torpedoes. 
To judge from the numerous critics of Sir Percy 
Scott’s article, the evidence of the last decades, 
which indicates a wofully small percentage of hits to 
torpedoes fired, is strongly opposed to success. 

Much of the force of Sir Percy Scott’s argument 
naturally lies in the degree of accuracy with which 
modern torpedoes may be credited. On this point, 
as may not unnaturally be supposed, there is a great 
diversity of opinion. Historical instances are quoted 
as a guide to previous disappointing performances, 
which it is alleged will most probably be repeated. 
The classic instances of the sinking of the Blanco 
Encalada and the Ting Yuen, both ships being at 
anchor and not under way at the moment, are 
quoted ; the failures of the Japanese to do more than 
they actually did in the torpedo attacks at Port 
Arthur are brought up as instances of the unreliability 
of torpedo attacks, and apparently it is claimed, by 
deduction, that the submarine will be no more 
efficacious when it comes to actual warfare. These 
arguments are, in our opinion, most speciously 
misleading. They entirely ignore the circumstances 
under which the actions were fought, or the material 
quality of the weapons employed, both facts of 
paramount importance in arriving at an accurate 
deduction. Indisputable facts such as are available 
in the cases mentioned frequently prove quite as 
much by negative as they do by positive 
evidence. Neglecting the earlier instances in which, 
incidentally, the effect of the torpedo explosion was 
to cause the total loss of the vessel struck, it must 
be remembered that at Port Arthur the torpedoes 
used were of a small 18in. type, and, though more 
powerful than those used at Caldera or Wei-hai-wei 
in 1891 and 1895, bear about as much resemblance 
to the modern hot-air gyroscopically controlled 
weapon as a cigarette does to a Corona Corona cigar 
for strength or length of run. The best torpedoes 
of to-day more nearly resemble in power the submarine 
mines which accounted so rapidly for the Petro- 
paviovsk, Hatsuse and Yashima in the Japanese war, 
and the differences between mine and torpedo effect 
were a marked feature of that conflict and bore a 
strong influence on the subsequent increase of size 
of torpedoes. Ten years ago torpedo practice was not 
the subject of the accurate individual ship practice 
that it is to-day. Theresults of torpedobattle practice 
are never published, but they are well known to 
naval officers, and have led many to wonder how big 
ships may meet destroyer attacks in daylight. How 
to meet submarine attacks is a much more difficult 
problem, but one which is luckily qualified by the 
inability of the submarine to hunt out its quarry 
with the mobility possessed by the destroyer. One 
of the most remarkable points in Sir Perey Scott’s 
letter is the apparent acceptance of the power of the 
torpedo. Most of his critics have ignored it. It is, 
however, impossible to doubt its probable develop- 
ment; even an increase to 24in. in diameter will 
add some 30 per cent. to a bursting charge which is 
already more formidable than that of a 15in. shell. 
The main difficulty with a torpedo lies in its speed, 
although modern models are capable of 30 knots 
up to 8000 yards and 35 up to 4000 yards range. 
Even so, however, they require 74 min. and 3 min. 
respectively to reach their destination, and are 
consequently far behind the gun. At the lower range, 
the latter weapon might easily complete the destruc- 
tion of a hostile vessel, while the torpedo was on its 
way. This, however, applies to large ships only. 
Sir Percy’s argument was that submarines and sea- 
planes acting in concert would render the modern 
battleship useless—that is to say, he accepted the 
power of the torpedo providing it could be applied. 
It is by no means certain that improvements in 
under-water protection by means of sub-division 
alone are exhausted; modifications in hull con- 
struction to meet torpedo attack are one of the 
most important features of modern battleship design, 
and it seems easier to meet this peril than that of 
gun-fire. 

That submarines have in manceuvres proved 
deadly efficient there is no doubt. That the vessels 
themselves are seaworthy and capable of an enormous 








range of action is proved by the recent voyage of 
the two “‘ E”’ class boats to Australia. These vessels 
were 176ft. long by 22ft. wide. Is it impossible to 
believe in a large increase in size and power before 
long? Are we not on the verge of having to return 
to vessels of the type of H.M.S. Polyphemus, of which 
so much was heard and hoped and which was never 
repeated ? The position we seem to be in is roughly 
this. For the moment, there is a distinct tendency, 
based, as Mr. Owens showed in his recent paper, 
on the relative proportions of weight available . 
armament and protection and the total displacement 
of the ship, to restrict battleship dimensions to, say, 
26,000 tons. In the last five years the submarine 
has made vastly more relative progress than the, 
destroyer, while improvement in the torpedo has’ 
been gigantic. In times of peace the submarine has | 
shown its potentialities in a striking manner. The 

seaplane has been almost suddenly developed, and 
has undoubtedly created an entirely novel state of 
affairs. The immediate rapid development of these 
two arms is indisputable. Admiral Scott argues 
that the revolution is so great as to render the battle- 
ship obsolete. The answer to this is that the safety 
of the Empire cannot be risked for mere theories. 
Seaplane and submarine have yet to advance very 
considerably in practical reliability before they are 
likely to affect, let alone supersede, the floating ship. 
Should they develop so rapidly as to do so, their 
influence will be extraordinary. At the present 
moment, however, they cannot communicate with one 
another ; neither possess any serious utility at night- 
time and in rough weather they may be utterly ignored. 
However dangerous they may be, singly or together, 
in fine weather during daylight hours, practical 
conditions restrict their employment in a manner 
that very seriously detracts from their value. Enlarge 
the submarine and give it something of a destroyer’s 
capacity for night work, and then, truly, it will 
become a terror of the seas. Sir Percy Scott seems 
to imply that it already possesses such powers. 
Nevertheless, it is difficult to see how it can-replace 
the large floating ship. For one thing, a large body 
of trained men is essential, and a submarine cannot 
carry them; for another, world-wide sea-keeping 
capacity is a sine qua non, yet again, the ability 
to engage land defences, to attack and destroy them 
from a distance, must be embodied in a warship 
design. No submarine or seaplane can fulfil these 
requirements. Although many years ago torpedo 
enthusiasts claimed that the gun was superseded, 
the real answer to Sir Percy Scott’s letter would 
seem to lie in the almost basic truth that the dirigible 
under-water torpedo can never supplant_the gun ; 
it may be a most useful adjunct to it,;and even 
render the chance of survival of the vessel carrying 
the gun a very questionable matter, but it is un- 
thinkable that it can take its place. Meanwhile, 
floating ships carrying guns capable of hitting both 
seaplanes and submarines will continue to be built. 








DOCKYARD NOTES. 


Ir is stated that Greece is entering into negotiations to 
buy the United States battleships Idaho and Mississippi 
at the price of £2,345,200. The Idaho and Mississippi 
are sister ships of 13,000 tons, and were completed in 1905. 
Their main armament consists of four 12in., eight 8in., 
and eight 7in. guns. Their speed is 17 knots. They were 
designed to satisfy the “moderate dimensions” idea. 
They, of course, failed to satisfy anyone. And it is difficult 
to believe that Greece will give within a million pounds 
of the price named for them. They would be dear at that ! 








THE names of the four new battleships of the 1914-15 
programme are to be :—Agincourt, to be laid down at 
Portsmouth; Resistance, laid down at Devonport ; 
Repulse, to be built by the Palmer Shipbuilding Company ; 
Renown, to be built by Fairfield Company. Agincourt 
will be a ‘‘ Queen Elizabeth,’ the others of the “ Royal 
Sovereign ” class. 





TuE battleship Marlborough has been commissioned at 
Devonport. She belongs to the “Iron Duke” class 
She will relieve the Collingwood as flagship of the First 
Battle Squadron. 





Tue French destroyer Magon, of 851 tons, whose trials 
were postponed so that several alterations might be carried 
out in her, has undergone a full power trial, and the 
success of the alterations has been shown by the fact that 
she made 33 knots, as against the 30 knots she was designed 
for. She was built at the Chantiers de Bretagne (Nantes), 
and has Du Temple boilers, with oil fuel. 





At the sale of obsolete battleships held by Messrs. 
Fuller, Horsey, Sons and Cassell at Chatham Dockyard 
recently the cruiser Aeolus fetched £14,850; the cruiser 
Perseus realised £7800; the destroyer Foam £1950: 
the destroyer Bruizer £1700. The cruisers Terpsichore 
and Prometheus and the destroyer Zebra have yet to be 
sold. 





As at present arranged the new Austrian Dreadnoughts 
will be laid down as follows :—One in August, one in 
October, and the other two in the spring of next year. It 
is calculated that the Austrian yards can build a battleship 
in thirty months. This may be true of the Stabilimento 
Tecnico and of the Monfalcone concern, but whether the 
Danubius Yard—which is subsidised by the Hungarian 
Government—is yet sufficiently complete to do so is 
another matter. The establishment of a fully equipped 
dockyard is a lengthy affair, and the fourth of the present 
Austrian Dreadnoughts, Svent Istfan, is considerably 
behind time. 
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ELECTRIC CONTROL GEAR FOR SEWAGE 
FILTER BEDS. 


AN installation in which the supply of tank effluent to 
filter beds is controlled automatically and electrically 


has recently been put to work by the Igranic Electric 
Company, Limited, of 147, Queen Victoria-street, E.C, | 


The sewage plant includes eight bacteria beds, each 


tion of controlling gear, the selecting switch is the only 
piece which requires to be manipulated by hand, and as 
this has only four positions and a rotary movement, and 
can only be moved in one direction, no mistake can possibly 
occur. 

Of course, the selecting switch can be altered as fre- 
quently or as infrequently as desired. If necessary, the 
| order of the motors can be altered once per hour, or, if 
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Fig. 1—ARRANGEMENT OF FILTER BEDS AND DISTRIBUTORS 


rectangular in shape, arranged as shown in the accompany- 
ing drawing—Fig. 1. At the outlet end of the liquefying 
tanks there are two chambers, from which the tank effluent 
is conveyed direct to the distributor troughs by means 
of 15in. cast iron pipes. In each of these chambers there 


is a special float switch, which controls the supply of tank | 


effluent to the distributor troughs. The distributors are 
arranged to work in four pairs, each pair driven by one 
electric motor of 3 brake horse-power on a 450-volt to 
550-volt direct-current circuit. Current is taken from a 
tramway system, and all the motors used are identical 
in design and interchangeable, so that should occasion 
arise, repairs can be made without involving stoppage of 
plant. No skilled mechanic is, we understand, engaged 
on the work. 

Each motor is arranged to be automatically started and 
stopped by means of an “Igranic” self-acting motor- 
starting switch—as shown in Fig. 2—controlled by the 
special float-operated switches, as shown in Fig. 3, in 
which the cover is swung open so as to display the internal 
arrangements. By means of a straight and a crossed 
belt, with reversing dogs, the direction of motion of the 
distributors is reversed each time that a pair of the latter 
reaches either end of its travel, and by this means the 
distributors are kept moving backward and forward over 
the beds, the motors running in one direction only. This 
sequence of operations is continued automatically so long 

















Pig. 2—SELF-ACTING MOTOR-STARTING SWITCH 


as the sewage in the troughs remains akove a pre-deter- | 
As soon as this level is reached one pair of | 
distributors is brought into action, and each succeeding | 
rise of ljin. starts another pair, so that a rise of 6in. | 
When it | 
falls below that level, the distributors are automatically | 
stopped, but not until they have reached the end of their | 
distributing journey, and are about to reverse and com- | 


mined level. 


causes all four pairs of distributors to work. 


mence the non-distributing journey. That is to say, 


the motor never stops while the distributor is actually | 


delivering sewage on to the bed. 


By means of a specially designed ‘ Igranic ” selecting | 


switch—as Fig. 4—the distribution is equalised over all 
the beds, the load is equally divided between all the 


motors—so that no one of the motors is subjected to more | 
wear than the others—and the maximum result is obtained | 


from each bed. This selecting switch has four positions. 


Assuming that the motors are called A B C and D, | 
the first position of the switch would bring them into use | 


in the order ABCD, the second would alter the order 
to BCDA, the third position would make it C D AB, 
and the fourth would produce the sequence D ABC. 
The next movement—in the same direction—would bring 
about the original order A B C D, and further movements 
would repeat the whole process. Out of the whole installa- 


preferred, it can be altered daily, weekly or monthly, 
tut however frequently it is altered, the only operation 
necessary is to turn the selecting switch one notch in a 
clockwise direction. The automatic switchgear does the 
rest. 

Pilot lights have been fixed on the top of each motor- 























Fig. 3—FLOAT OPERATED CONTROL SWITCH 


house—one for each motor—so that the man in charge of 
| the works at night can always see from any point which 
beds are at work and which standing. An automatic 
electrical recorder is also provided in connection with the 
float gear to show the number of hours that each motor 
is actually working. The charts for this instrument will 























Fig 4—SELECTING SWITCH 


| enable the manager to work the beds uniformly and 
give each its required period of rest, as he can readily 
ascertain the quantity of sewage treated in each section. 




















THE ACCIDENTS TO RAILWAY SERVANTS 
INQUIRY. 
No. I. 


Tue first formal meeting of the Departmental Committee 
appointed to inquire into the working of the Railway 
Employment (Prevention of Accidents) Act, 1900, ‘ook 
place on Tuesday morning last. All the members- Sir 
William Collins (chairman), Sir Alfred Ewing, Sir Robert 
Turnbull, Mr. Oliver Bury, Mr. W. F. Marwood, Mr. w. 
Hudson, Mr. G. N. Barnes, and Mr. Stanley G. Spencer, 
secretary—were present. 

The first witness was Lt.-Col. P. G. von Donop, .£,, 
chief inspecting officer of the Board of Trade, who said 
that the Board began investigating accidents to railway 
servants in 1895; the only investigations into casualties 
to the men prior to that were when they arose out of train 
accidents. In that year representations were mad to 
the Board of Trade and two sub-inspecting officers were 
appointed under powers possessed by the Act of 1871, 
In 1900 the Act now being considered was passed as a 
result of the Royal Commission of 1899, and two assist ant 


inspecting officers were appointed, and, three years later, 
a third sub-inspector. The same staff was in work to-day, 
When the staff was constituted the senior inspecting otticer 
was made chief inspecting officer and given charge of the 
administration of the Act, and the senior assistant oflicer 


was made his assistant for that work. 

The Act specified twelve subjects on which rules were 
to be made and the Board of Trade appointed a Committee 
under Lord James of Hereford—who had been the chair. 
man of the Royal Commission—to draft the rules. When 
this was done the rules were submitted to the railway 
companies and to the men’s unions and their objections 
thereto were considered by the Committee. The result 
was that it was aecided to drop the proposed rules as to 
subjects Nos. 7 and 8—the position of offices and cabins 
near working lines and the marking of fouling points 
as these could not be covered by general regulations. 
The remaining ten proposed rules were adopted by the 
Board of Trade and issued as such to the companies which 
objected. The draft was then sent, under Section 3 of 
the Act, to the Railway and Canal Commission, which, 


| after hearing the objections, declared that Rules 2 to 10 
| inclusive were reasonable and, in August, 1902, they went 


into force. 
The draft rule No. 1 dealt with brake levers on both 


sides of wagons, and the Railway Commission considered 
that its adoption might lead to difficulties in the way of 
the introduction of large rolling stock. A modified rule 
was then proposed, but the railway companies objected 


| to it on the ground that trials showed that either-side 


brakes were not powerful enough. The Railway Com- 
mission therefore adjourned*the proceedings for trials to 
be made before the Board of Trade. Such experiments 


| were carried out at Chequerbent in April, 1904, and at 


Edge Hill in 1905. These experiments were made under 


| Sub-section 2 of Section 15 and the expense was borne by 
| the London and North-Western Company, although the 
| Act allowed, subject to approval by the Treasury, for it 
| to be paid out of the public funds. 








| movement cases. 


In 1906 the Railway Employment (Safety Appliances) 
Committee was formed to examine and test appliances 
for the greater safety of railway servants. The original 
members were Sir Arthur Yorke, Mr. Richard Bell, and 
Sir Robert Turnbull, with Mr. Scott Main, one of the 
assistant inspecting officers, as secretary. In 1907 a new 
rule as to the either-side brake was proposed. This 
would have prevented the use of the Great Western 
—Dean-Churehward—brake, which could be applied and 
released from either side. The companies therefore took 
the rule to the Railway Commission, which considered it 
unreasonable because the Great Western brake, although 
it was not, in the opinion of the Commission, dangerous, 
was excluded. A further rule, allowing for the Great 
Western brake to be accepted as an alternative to a brake 
applied from either side, was eventually submitted and 
approved and came into force in November, 1911. 

From 1902 to 1913 inclusive there had been 439 inspec- 
tions in all, of which 190 related to tow-roping, 235 were 
as to lighting, 7 as to covering in point rods, 3 as to trains 
on the main line without brake vans, and 4 as to other 
matters. In 1913 there were only six inspections, of which 
five related to lighting. 

In 1904 there were 717 inquiries into accidents to men 
and in 1{'3 there were 871. There were 313 recommenda- 
tions made in 1913, of which 244 were adopted, 38 were 
not adopted, and 31 were outstanding. Eighty per cent. 
of the recommendations were adopted. Where the 
recommendations were not adopted it was generally proved 
by the companies that to do so would be unreasonable 
or impracticable and the object aimed at was often obtained 
in some other way. 

After discussions between the Board of Trade and a 
committee of the Railway Companies’ Association, 
standard regulations had been drafted as to the pro- 
tection of men working on the permanent way ; as to the 
movement of locomotives in sheds and sidings; the 
protection of carriage cleaners and repairers; and the 
handling of wagons without either-side brakes. 

Colonel von Donop then went through the figures of 
fatal and non-fatal accidents in the movement and non- 
movement of vehicles. These we gave in THE ENGINEER 
of May 22nd and 29th. The increase in non-fatal accidents 
was considered by the Board of Trade to be due to the 
Order of December, 1906, as to what non-fatal accidents 
were to be reported. This Order had led to greater atten- 
tion being paid by the companies to reporting accidents. 

There had been a marked reduction in the number of 
fatal accidents in movement of trains down to 1912. In 
1913 there was an undoubted rise, which he could not 
explain, unless it were due to the larger traffic. The Act 
did not, as a rule, deal with non-fatal accidents in non- 
The increase in the latter in 1908 was 
due to a Home-office circular which transferred certain 
accidents hitherto treated under the Factory Acts to the 
Board of Trade. There had been increases since 1908 
and witness could not account for them. The increased 
tonnage and larger number of passengers would contribute, 
but not sufficiently, and the chief conclusion he had come 
to was that the matter requiring the closest investigation 
was the number of non-fatal accidents not caused by the 
movement of trains. 
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Colonel von Donop then went through the figures as 
to fatal accidents in the movement of trains or vehicles, 
which he considered were unduly high. Shunting was 
necessarily, and must always be, dangerous, and nothing 
much could be done to make it less so. He would not, 
however, say that the number of accidents had reached 
an irreducible minimum, and he intended to persevere. 
The number of men killed while working on the permanent 
way, sidings, &c., and while walking, crossing, or standing 

y>' , 
on the line on duty ought to be capable of reduction. 
Special attention had been paid to the former, and Colonel 
von Donop recited what had been done. He felt very 
strongly as to the number of men killed each year in walking 
along the line, going to or from work, Forty deaths, on 
an average, occurred yearly in this way. No special 

recautions could be taken by the companies; it lay 
entirely with the men. 

It was difficult to know what to do about the increase 
in the number of non-movement non-fatal accidents. 
Illustrations of typical cases were instanced. Inquiries 
into this class of accident were not generally held, as it 
was difficult to reconstruct the circumstances. 

Answering Sir Alfred Ewing, Colonel von Donop said 
that there were three subjects on which rules might be 
made—the prohibition of fly-shunting, the provision of 
places for fire-irons on engines, and the covering in of 
cog-wheels on cranes. To Mr. Marwood the witness said 
that it would be better if the Railway Commission had 
power to amend any proposed rule instead of being only 
able to say if it be reasonable. Mr. Marwood also remarked, 
with reference to a point raised by Sir Alfred Ewing, that 
the Board of Trade had, for some years, returns as to the 
number of men absent through injuries for more than 
fourteen days. 

Colonel von Donop was then questioned by Mr. Hudson, 
whom he informed he did not think the Board of Trade 
needed any further powers than it possessed. The witness 
did not know of a serious case where a recommendation 
was not adopted. He then gave several instances as 
illustrations of the 38 cases in 1913, where the recom- 
mendations were not adopted, and showed what was 
recoramended, the reasons assigned in objection by the 
companies, and why the Board concurred. Some of these 
cases led to Mr. Hudson asking for further particulars, 
which Colonel von Donop undertook to furnish. Asked 
whether enough had been done by the Board of Trade, the 
companies and the men to reduce accidents, the witness 
said that he did not see what more could be done by the 
Board or the companies, but the men might take more 
care. If only ordinary care were exercised the number of 
accidents would be much less. It was perfectly heart- 
breaking to find so many mishaps due to a want of reason- 
able care. Several railway companies were making special 
efforts to get their men to use more care. 

When one considered the dangers of coupling and 
uncoupling wagons it was perfectly wonderful how few 
the accidents were, and the British returns were astonish- 
ingly good when compared with those of the United States. 
Mr. Hudson was particularly anxious to know whether it 
was the case that many of the non-fatal cases should be 
in the fatal list owing to the men subsequently dying from 
their injuries, but Mr. Marwood interrupted and showed 
that in such an event there would have to be a coroner’s 
inquest, and under the Act of 1871 the coroner must report 
the facts to the Board of Trade, and that the record would 
then be altered. On Mr, Hudson proceeding to say that 
“there was an opinion . .” the chairman stopped him 
and suggested that he should get the facts from the witness 
and not introduce other people’s opinions. 

Asked as to the progress effected in reducing tow-roping, 
Colonel von Donop told Mr. Hudson that on some railways 
avery great reduction had taken place. On one very large 
railway it was only done at two places, and that only 
rarely. On another line, where in 1903 there were 288 
places, there were now only 52. On many lines no tow- 
roping was done at all. On the other hand, on some rail- 
ways there had been little reduction. Propping was done 
on some lines, but witness reminded Mr. Hudson that tow- 
roping and propping were allowed under the Prevention 
of Accidents Rules ‘‘ where no other practical means can 
be provided for dealing with the traffic.” 

After some questions as to the powers of the Board 
of Trade in the matter of brake power on trains, Mr. 
Hudson asked the witness as to the standardisation of 
fittings on wagons, and Colonel von Donop replied that it 
would be a good thing if all fittings were standardised, 
and that this was one of the points kept in view in consider- 
ing either-side brakes. 6 

The witness told Mr. Bury that the outstanaing feature 
in this matter was the increase of non-movement non-fatal 
accidents. "The increase from 18,000 to 23,000 in five years 
was remarkable, but he did not think there had been this 
increase in the number of accidents, but that greater care 
was taken in reporting. Colonel von Donop hoped that 
witnesses from the companies or the men’s unions would 
clear this up. He also told Mr. Barnes that he only men- 
tioned under pressure about the guards around the cog- 
wheels of cranes. The Board could make a rule thereon 
and, if approved by the Railway Commission, it could be 
enforced. 

Sir Robert Turnbull then took the witness through the 
twelve subjects named in the schedule to the Act and the 
following progress was reported :—(1) Brake levers on 
both sides of wagons. Done. (2) Labelling wagons. 
Done. (3) Movement of wagons by propping and tow- 
roping. Abolished by most companies. (4) Steam or other 
power brakes on engines. Universally carried out. (5) 
Lighting of shunting stations and sidings. Generally 
improved and companies very ready to meet requirements. 
(6) Covering in of point rods and signal wires. This rule 
is the least strictly complied with. It says, ‘‘ where they 
are a source of danger,’ and therefore leaves some dis- 
cretion. It might be strengthened. On (7) and (8)-no 
rule was made. (9) Protection of gauge glasses, and (10) 
arrangement of tool-boxes and water gauges. Strictly carried 
out. It had never been suggested by the Board of Trade 
that this rule covered fire-irons. (11) Trains without 
brake vane. One case in 1912. (12) Protection of plate- 
layers. Now done. The witness added that, in general, 
the rules were carried out strictly and the companies 
adopted any recommendations freely, not only after 
inquiry, but in cases where a complaint was made. In 
considering the number of accidents in shunting the 
merease in the number of shunters should be remembered. 





Colonel von Donop was not aware that some companies 
had already forbidden fly-shunting and had covered the 
cog-wheels of cranes. The only thing on a wagon that really 
called for uniformity was the brake lever, and this would 
be uniform in time. 

Cross-examined by the Chairman, the witness said that 
the Board of Trade could make orders on any subject 
in addition to those named in the schedule to the Act. 
There had never been any necessity to go to the Railway 
Commission to enforce an order. 

Mr. J. P. Scott Main followed, but as he was still under 
examination when the Commission adjourned until to-day 
—Friday—we will leave his evidence until our next issue. 








A PLEA FOR THE MODERN STEAM WAGON 
FOR INDUSTRIAL PURPOSES. 
By W. M. F. R. 


Ir is generally believed that the petrol supply of the 
world will not be able to keep pace with the enormous 
and growing demands that now exist as fuel for internal 
combustion motors. The cost of petrol has risen, and will 
continue to rise ; in the meantime, no substitute has been 
produced in sufficient quantity and cheap enough to take 
its place. It is a serious matter for the petrol motor 
manufacturer and the user, but it must be faced. The use 
of alcohol may in a measure take the place of petrol for 
small vehicles, but it will not come into service all at once, 
and it will be attended with some trouble also. In the 
many discussions on the oil question, no mention is ever 
made of the steam wagon, although there are some 4000 
or 5000 of these wagons in this country alone doing 
excellent service on coal, coke, wood or paraffin as fuel. 
The extended use of other than petrol motors is an 
important matter. The employment of the modern steam 
wagon will, if used in greater numbers, remedy some 
of the evil effects of the petrol shortage. The twenty 
firms engaged in the steam vehicle industry should be 
urged to augment largely their output, and so reap the 
harvest that is now at hand. Steam has come to its own 
for wagons intended for industrial purposes; this is a 
source of satisfaction to those who believe in steam as 
the most reliable type of motive power for this work. 
Colonel Crompton recently said that there had been a 
regrettable tendency to disregard the use of steam vehicles, 
and he thought that a point to be considered was whether 
it would not be a good thing to encourage the use of steam 
for commercial road purposes. 

In a paper on “ Heavy Motor Vehicles,’’ by Messrs. 
Geo. W. Watson and D. 8. Kennedy, the following remarks 
are made :—‘‘ While the authors have no desire to be 
dogmatic as to the future development of these two sources 
of motive power—steam or petrol—after several years’ 
experience of petrol and steam engines they find no reason 
for favouring the former in preference to steam, except 
in special cases. Petrol has many minor advantages, 
but it also possesses disadvantages. The essential re- 
quirements of a good road motor are simplicity and 
reliability, and in most cases it must be capable of with- 
standing a considerable amount of rough usage. With 
regard to simplicity, there can be little question that 
steam still holds the field ; it is on the question of reliability 
that the petrol enthusiast raises the challenge, but he 
must admit certain facts at the outset. Whereas a steamer 
can continue to give out its full power long after it has 
developed a mechanical defect,ta petrol machine is 
dependent for its full power upon the mechanism being 
in perfect order, as the slightest defect will at once produce 
a serious loss of power, which no expenditure of fuel will 
make good. A steamer will continue to perform its daily 
work with wonderful regularity, and its defects grow 
gradually, and do not require the same urgent attention 
as in the case with a petrol machine. This is a very great 
point to the owners.” 

In the early days of the steamers some of the traction 
engine builders looked with some disquietude at the 
introduction and career of the new road vehicle. The 
prejudice and uneasiness has passed away, and most of 
the best road locomotive engineers are actively engaged 
in the production of these self-same vehicles. 

Two Types.—There are two main types of steam vehicles, 
the overtype and the undertype. The success of the over- 
type ——— is due to its mechanical arrangement being 
in accord with the traction engine design, the parts lend 
themselves readily to the wagon’s requirements, and the 
details are of the well-tried types, in full viewof the driver 
of the wagon. Most of the working parts are mounted 
upon a locomotive boiler, and are easily reached for oiling 
and adjustment. The parts are more easily cleaned. 
In two instances at least, the working parts of the over- 
type are in an oil bath, excluding dust and dirt from the 
parts in motion. The overtype engine is the one that is 
adopted in a great many cases, and is popular with users. 

The advantage of the undertype wagon, with the engine 
arranged beneath the frame and the adoption of the 
vertical boiler, results in a larger platform area without 
increasing the overall length of the wagon, and a higher 
paying load in a general way. The engines usually work 
in an oil bath—e very necessary arrangement, seeing the 
engine parts are not easily accessible. This type of wagon 
is also largely used, and it was introduced long before the 
overtype wagon was evolved. 

Two Sizes.—The wagons of both types are generally 
made in two sizes. The 5-ton wagon for carrying a load 
of 5 tons on the chassis, and a further 3 tons on a trailer 
mounted on steel tires for running at six miles an hour. 
A 3-ton wagon is made in good numbers ; it is not often 
used for drawing a trailer, it is more often mounted on 
rubber tires for quick speeds. A 2-ton wagon is in demard, 
and can be met by two makers only. A 1}-ton wagon 
would be a useful size; it might be fitted with a flash 
type of generator, using paraffin as fuel. Mention must 
be made of a 6-ton wagon that is produced, capable of 
hauling a trailer with a 4-ton load, viz., 10 tons in all. 
This size can be made by some firms without the axle 
weight exceeding 8 tons, as laid down by the Local Govern- 
ment Board regulations. Rubber tires should be more 
generally used, but it is not advisable to haul a trailer 
with wagons mounted on rubber tires. The rubber- 


tired wagons can be run at the maximum speed allowed 
by the law, and give a good account of themselves. 
The steam wagon is the most efficient and economical 





vehicle in the market if it is fitted up as follows :—A 
locomotive boiler working at 200 lb. pressure, fitted with 
a Belpaire fire-box, the boiler being made suitable for 
receiving a superheating apparatus in the smoke-box. 
By superheating the steam up to 600 deg. Fah. a great 
gain is effected. The prevention of cylinder condensation, 
combined with an increase in the volume of highly super- 
heated steam, is tantamount to an increase in the boiler 
capacity ; the sgving in coal due to the absence of cylinder 
condensation amounts to 20 to 25 per cent. The saving 
in water by the use of superheated steam is in most cases 
considerably larger. A point of special importance due 
to superheating admits of running longer distances before 
taking in water. The use of superheated steam will 
double the water range without any other steps being 
taken. ‘‘ A 5-ton steam wagon which, while carrying the 
supply of 250 gallons, runs no less than 150 miles on this 
tankful of water, a result not obtained without the use of a 
superheating apparatus.’’* In addition to the superheating 
of the steam, both the cylinders will be steam jacketed, 
thé jackets being in direct communication with the hot 
steam. Piston or mushroom steam valves to be used, the 
piston-rods will be fitted with a good metallic packing. 
Forced lubrication and the use of high-flash mineral oi! is 
essential. A feed-water heater is necessary. Given 
careful firing, good driving, attention to the lubrication, 
and the use of rubber tires, then the coal consumed per 
net ton-mile will not exceed 1-181]b., while the water 
consumed per net ton-mile will be 8-07lb. The steam 
vehicle possesses advantages of its own not found in any 
other wagons, some of which may be briefly named :— 
The flexibility of the engine gives smooth working, and 
prolongs the life of the rubber tires. Absence of noise 
and shock when speed changing. Variation of the speed 
and reversing are easily effected, and freedom from vibra- 
tion. When nece , the engine itself can be used 
as a powerful brake, the engine can.be reversed while 
the stop valve is open—this should only be used in order 
to avert an accident. The steam engine is more easily 
understood by all mechanics. Should trouble occur, it 
is easily detected and rectified. The small cost of repairs 
is one of the valuable features, and is often referred to by 
users. 

There is a promising future ahead of the modern 
steam wagon. For operation on the streets of our large 
towns, on the setts of the Midland counties, or in pro- 
vineial districts where the roads are fairly good, the 
rubber-tired steamer can challenge the supremacy of the 
petrol-driven machines. The steam wagon is at its best 
for hilly districts. One of the steam wagon’s advantages 
—being fitted with a compound engine—in the event of 
one engine breaking down, it is always possible to travel 
home on the other; breakdowns are, however, not 
frequent, so this advantage may not be needed. 

The modern steam vehicles are made of such a strength 
that their durability is assured. By keeping the parts 
as few and as simple as possible, it has been easy to make 
them stronger and more fit for their work. All bearing 
surfaces are extra large, the crank shafts and axles are 
made of ample proportions, so that accidents with these 
details very rarely occur. Given a careful driver with a 
clean boiler, a steamer may be hard worked and will run 
for at least four years and not cost a penny for repairs. 
Some wagons have been worked continuously for six 
years without any apparent diminution of capacity and 
without once having been thoroughly overhauled. The 
few repairs after that period—beyond the tires—are 
sundry and unimportant, being often kept in perfect 
efficiency by a skilled driver. A modern steam wagon 
is good for ten or twelve years’ hard work. Whatever the 
steamer may have been in the past, there is no doubt 
now respecting the economy of upkeep of the same, and 
it is, if kept in full work, a first-class investment. The 
running costs in actual work of the steamer do not exceed 
the same costs of the petrol van, as the efficiency of the 
steamer has been raised, and the increased cost of petrol 
has equalised the expenses. The writer has an exceptional 
opportunity of watching all the leading types of steam 
wagons on the roads of a wide district doing all manner of 
hauling in a good style. 








THE TRIPLE-SCREW STEAMER EURIPIDES. 


Tue triple-screw steamer Euripides, which has been 
constructed by Harland and Wolff, Limited, Belfast. for 
Geo. Thompson and Co., Limited’s Aberdeen—Australian 
passenger and cargo service, left the builders’ hands on 
Saturday, June 6th, and, after satisfactory trials, pro- 
ceeded to Cardiff for coaling. 

The Euripides is a vessel of about 15,000 tons register, 
constructed under Lloyd’s survey for the 100 A 1 Class, 
and in compliance with the requirements for the Board of 
Trade for passenger certificate and the Admiralty Trans- 
port Department. The new steamer is generally in design 
and style similar to the Demosthenes, built for the same 
line in 1911, but is of larger dimensions, being 569ft. 9in. 
in length overall, 67ft. 44in. extreme beam, and with a 
displacement of about 24,500 tons. The double bottom 
axtends right fore and aft, and there are 11 water-tight 
bulkheads carried up to the awning deck. These, in con- 
junction with the seven steel decks, the massive beams, 
and shell plating, form a structure of great rigidity. 

The new vessel has large cargo capacity and excellent 
facilities for the speedy handling of goods of every descrip- 
tion. There are 19 steam winches working seven cargo 
hatches, at which powerful electric lights are provided, so 
that working can be carried on by night as well as by day. 
Nos. I, 2 and 3 compartments are insulated for the carriage 
of frozen cargo, and, in addition, the upper and lower ’tween 
decks in No. 2 compartment and all decks and holds in 
No. 3 compartment have air trunks fitted to enable fruit 
to be carried in these compartments. The vessel has two 
steel pole masts, and is fore and aft schooner rigged. There 
are 29 cargo derricks. The steering gear is of Harland 
and Wolff’s type, and is controlled by telemotor from the 
navigating bridge. As usual with the Aberdeen liners, 
two classes only will be carried—first and third. The 
first-class dining saloon is on the main deck forward, 
and extends right across the ship. It is designed to seat 








* The distance run on the quantity of water named is taken from a 
paper read by Mr. D. J. Smith before the Association of Engineers-in 
Charge. To do this work a condenser would be required. 
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112 passengers. The first-class smoke-room is on the 
boat deck, and has large brass sliding windows, in 
pairs, with stained glass shutters and jalousies. The 
first-class library and lounge is on the bridge deck. This 
compartment has parquetry flooring, and has large brass 
windows, arranged in pairs, with stained glass and jalousie 
shutters, and is divided in two by a glass screen. There is 
also a gymnasium on the boat deck. The state-rooms 
are situated on the bridge and awning @ecks, and have 
either two or three berths each. Cot ds are fitted 
to eight rooms on the awning deck, and one room can 
be converted into a sitting-room. Each room is fitted with 
a single or double folding lavatory, wardrobe, &c. A large 
number of the rooms on the bridge deck are intercom- 
municable. On the awning deck the rooms are arranged 
on the tandem principle, giving natural light and venti- 
lation to each. All the cabins are of considerable 
height, those on the awning deck being &ft. 9in. and those 
on ~ bridge deck $ft. Every cabin has a port-hole to 
itself. 

Like the other vessels of the line, the Euripides has very 
superior accommodation for third-class passengers. The 
third-class dining saloon on the main deck will seat 274 
persons. The smoke-room is on the awning deck. There 
is also a general room, which is similar to the smoke-room. 
The third-class permanent state-rooms are situated on 
the main and awning decks aft, and consist of two, four, 
and six-berth rooms. Each room is fitted with a wash 
basin, &c. Portable third-class accommodation is provided 
aft of the permanent rooms on the main deck, and consists 
of two, four, six, and eight-berth rooms. 

The captain’s, officers’, and engineers’ accommodation 
is well arranged, and the doctor’s room and surgery is 
conveniently situated for both first and _ third-class 
passengers. There is a barber’s shop for the first-class 
passengers at the after end of the awning deck. and, 
generally speaking, every possible measure has been 
devised for the welfare of both passengers and crew. 

- A laundry is provided on the bridge deck forward. Special 
attention has been given to the question of ventilation, 
both natural and mechanical systems being employed. 
Lifeboat accommodation for all on board is carried, while 
the vessel has a complete installation of electric light, and is 
also fitted with wireless telegraphy and submarine signal- 
ling apparatus. 

As already indicated, the Euripides is a triple-screw 
steamer, having two sets of reciprocating engines driving 
the wing propellers and a low-pressure turbine driving the 
eentre propeller. The vessel has also an emergency 
lighting set driven by a Diesel engine situated on the boat 

eck. 








LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspo 8.) 


BRIGHTON AND SOUTH COAST RAILWAY 
LOCOMOTIVES. 


Srr,—With reference to the paragraph in THE ENGINEER of 
May 15th (page 546) concerning the new London, Brighton and 
South Coast “ Baltic” type tank engine, No. 327, Charles C. 
Macrae, I should like to point out that the longest non-stop 
run which these engines can be called upon to perform would be 
London—Portsmouth (87 miles)*, but this is not, as your para- 
graph implies, actually scheduled, though very possibly in con- 
templation. The 106 min. timing you refer to (= 49.2 miles 
per hour) is, of course, that given to the “ crack ” 11.35 a.m. 
ex Victoria—never a heavy train—between Clapham Junction 
and Fratton (81} miles), which gives a rather different average 
of 46.3 miles per hour. 

In the matter of railway facilities Portsmouth was until 
recently very far behind other towns of its size—thanks largely 
to the pooling agreement between the two companies—but a 
few years ago the London and South-Western Railway took the 
initiative by introducing a dining car service of three trains in 
each direction, contemporaneously with some much-needed 
accelerations. From time to time also there have been rumours 
of a Pullman car service by the rival route, and I have par- 
ticulars, unfortunately not accessible at the moment of writing, 
of a special non-stop run from Victoria to Portsmouth vid 
Dorking, made about two years ago, a complete train of Pull- 
mans doing the distance, if memory serves me, in 110 minutes. + 

Even in view of such possible developments as this, it is 
difficult for the onlooker, however much he may admire the 
latest addition to the Brighton “stud,” quite to grasp the 
raison d’étre of such a powerful machine as the new “ Baltic ” 
tank. Its justification lies no doubt in the fact that the 4-4-2 
tanks are unable to accomplish the longer non-stop runs from 
lack of water, troughs being of course unknown on the London, 
Brighton and South Coast Railway, as they are, with still less 
reason, on the neighbouring London and South-Western Rail- 
way, and the “ Baltic” type offers a maximum of bunker and 
water capacity without the deadweight of a tender, the weight 
of coal, &c., in the case of a tank engine being, of course, avail- 
able for adhesion. At the same time it is a little surprising that, 
with their large stud of tender engines, it should so soon be 
expedient to launch out into this entirely new type, although of 
course it must be recognised as the natural development of the 
** Pacific ’’ type, which has only recently been introduced on this 
very line. 

Undoubtedly the Portsmouth road, with its numerous slacks 
—four severe ones in the first 40 miles out of Victoria vid Dork- 
ing—and heavy gradients, often worse than 1 in 100, must be 
reckoned as a very hard one, worse even than the better known 
London and South-Western Railway direct Portsmouth line. 
At the same time, the banks are mostly short, and there is much 
“ give-and-take ”’ in both directions. Personally I have always, 
found the existing types fully capable of maintaining any schedule 
at present in force on the Portsmouth section. In fact, first - 
class locomotive work is only demanded for a few weeks at the 
height of the season—this being a favourite route to the Isle of 
Wight—as in winter loads and schedules are both rather 
mediocre, and in summer the fastest trains, both from London 


LONDON, 


* The actual distances from London to Portsmouth, which are 
seldom correctly stated, are as follow from Victoria, whence all the 
fastest trains run :— 

Miles. Chs. 


Victoria to Portsmouth Town vid Mitcham Junction a 
1 


and Sutton ee eee ee 
Victoria to Portsmouth Town vid West Croydon - 
85 63 


and Sutton a ee en ae A 
Victoria to Portsmouth Town vid Three Bridges 

+ In glancing at the train alterations for June I find the London; 
Brighton and South Coast Railway is running a Pullman car on one 
train in each direction from 8th inst. This, however, is far from being 
the same thing as a complete train of Pullmans, which would imply a 
load of 300-400 tons. I also notice in your current issue—page 592, 
report on the proceedings of the Royal Commission—that the unsatis- 
factory service to Portsmouth is again being agitated. Needless to say, 
to those who know the road the comparison with the best Bournemouth 
trains is quite unfair—which is not to say that the Portsmouth service 
of to-day is all it ought to be. It is not. 














Bridge and Victoria, only load moderately—the hardest trains 
to work are undoubtedly the less tightly timed, but far heavier, 
trains, such as the 1.50 p.m. ex Portsmouth, frequently even 
to-day worked by Stroudley 0-4—2’s, which convey (to and from 
Sutton) Victoria and City portions. 

It will be recalled that (old) No. 326, ‘‘ Grosvenor,” the famous 
single-wheeler, was built specially for service on the Portsmouth 
road. The Stroudley 0-4-2’s were a liarly itabl 
looking type for this road, and have largely been superseded by 
the successive bogie t: “* Rosebery,”’ ‘‘ Bessemer,”’ “‘ Sirdar,” 
and finally by the fine “ Atlantics;’ but even to-day the 
“*Gladstones ’’ are not unknown on the heavier, but less fast, 
trains and on the subsidiary Brighton vid Horsham service. 
The bogie seems to have been recognised as specially desirable 
on this road, as the No. 201, “‘ Rosebery ” class, was the first 
leading bogie type on the London, Brighton and South Coast 
Railway, and was specially built for the Portsmouth service. 
It may be of interest to note that the original Charles C. Macrae 
(No. 314) was one of this batch, and is, of course, still in service, 
but in common with most Brighton engines is now recognisable 
only by its number. 

I had purposed giving details of one or two trips picked at 
random from a somewhat extensive repertoire of runs made on 
the Mid-Sussex route, but I fear I have already tres i rather 
far on the space available for correspondents. Suffice it, there- 
fore, to say that on almost every occasion, with various classes 
of engines, I have found the only difficulty the drivers had to 
face was how to kill time. Nor is this remarkable in view of the 
loads, and the engines are, in fact, seldom pressed at all on the up- 
hill sections, all of which clearly indicates that the existing types 
are fully able to cope with the present demands of the traffic 
department as to loads and speed, usually with a substantial 
margin. It only remains to see what increased demands the 
new “ Baltic ” tank is designed to meet, and this all who follow 
the policy and progress of this go-ahead “little ” line will await 
with interest. G. Curis. 

London, June 2nd. 





THE NORTHUMBRIAN LOCOMOTIVE. 
Srr,—It may be objected that it is not engineering to make 
models, but the late Mr. Webb, of the North-Western Railway, 
made about twenty years ago a model of the Rocket. Anti- 
quarians and architects make models of buildings and of old 
temples of antiquity. Naturalists make ‘restorations’ of 
the extinct animals of a past age. Therefore an engineer may 
be excused for making a “ restoration ’’ of an early locomotive 
that was broken up probably nearly eighty years ago. The 
model is not a working one, but fairly represents the old engine. 
It is taken from three sources: the drawing of the late Mr. 
James Nasmyth, as given in Tae ENGINEER some years ago 
—which engine was mistaken by him for the Rocket—also 
from a drawing in Henry Booth’s “‘ History of the Liverpool 
and Manchester Railway ” and from some fragmentary sketches 
of Messis. Stephenson’s in South Kensington Museum. The 
maker thought that a model would convey to the public a 
better idea of what the old engine was like than a drawing would, 
and he gathers from those who have already seen it that such 











MODEL OF THE NORTHUMBRIAN 


is the case. The model, of course, is not accurate in all respects. 
Whether the wheels were wood or iron is not certain, but 
probably the former. Mr. Nicholas Wood in his treatise on 
railways gives the following particulars :—Cylinders, llin. 
by 16in. stroke; driving wheels, 5ft.; weight, 6 tons 3 ewt.; 
diameter of boiler, 3ft.—3ft. 3in.?—6ft. 6in. in length; 132 
tubes, 1§ diameter; total heating surface, about 411 square 
feet. 

After the unfortunate accident to Mr. Huskinson, the engine 
with one light carriage conveyed the injured man to Eccles, 
attaining during part of the journey a speed of 35 miles an hour. 
It was in use on the L. and M. Railway till about 1835. 

Farnham, June 8th. Joun Henry Knicur. 


SURFACE COMBUSTION. 


Sir,—Will you allow us to reply to the letter of Mr. Alleyne 
Reynolds which appeared in your issue of May 29th, calling 
in question the accuracy of the temperatures stated to be 
obtainable in our surface combustion process ? 

The data relating to the specific heats of gases on which Mr. 
Reynolds bases his criticism are entirely inaccurate if they lead 
him to the conclusion that the temperature limit obtainable 
with cold air and cold coal gas is about 1600 deg. Cent. For 
many years the specific heats of gases were very inexactly 
known, and deductions concerning calorific intensity led to the 
wildest results, temperatures of the order of 3000 deg. Cent. 
being indicated as practicable. This constituted a most serious 
disagreement between theory and practice, a disagreement 
which was only removed by the more accurate determinations 
of specific heats carried out by Mallard and Le Chatelier. The 
importance of the determinations made by these two physicists 
can scarcely be exaggerated. They introduced order and 

recision into a field where previously chaos had reigned, and 
or the first time rendered really practicable calculations of 
calorific intensity. 

We welcome the letter of Mr. Reynolds because it gives us 
the opportunity of directing attention to the work of Mallard 
and Le Chatelier, which deserves to be much more widely known 
than it is. Mr. Reynolds does not state the values for specific 
heat which lead him to his conclusion. We have every reason 
to doubt their accuracy. The values obtained by Mallard and 
Le Chatelier are as follows :— 

For nitrogen, oxygen, hydrogen, carbon monoxide and other 
di-atomic gases, S = 0.303 + 0.000054t. 

For carbon dioxide, S = 0.37 + 0.00044?. 

For water vapour, S = 0.34 + 0.000300. ' 

“§$” being the number of calories (kilogramme calories) 
required to raise 1 cubic metre N.T.P. of the gas 1 deg. Cent., 
and ‘‘¢”’ being the temperature of the gas in degrees Centigrade. 


Tt will be noticed that in each case the specific heat of the gas 
increases as the temperature of the gas increases. 

If Mr. Reynolds will re-calculate with the aid of these specific 
heats the calorific intensity of coal gas he will find that it is 
in the neighbourhood of 1900 deg. Cent., which is closely in 
agreement with the temperature which we claim to obtain in 

ractice. In fact, the temperatures which we have measured 
in surface combustion furnaces confirm in a most encouraging 
manner the specific heat values, even over a range of extremely 
high temperatures, given by Mallard and Le Chatelier. 
he agreement is not limited to coal gas, but has been found 
to obtain also in the case of Mond gas. It would probably 
surprise Mr. Reynolds to know that, burning cold Mond gas 
with cold air, we have obtained a temperature of 1508 deg. 
Cent. Calculation from the specific heat values of Mallard and 
Le Chatelier indicates that the theoretically obtainable tempera. 
ture is in the neighbourhood of 1490 deg. Cent. Here, again, 
we have a very close agreement between theory and practice. 

By way of confirming the high temperatures which we claim 
to produce with cold air and cold coal gas we may mention that 
we can melt platinum and can make pure china-clay run like 
treacle. We can also fuse quartz into a glassy mass. his 
in itself is sufficient proof that the temperature produced is 
considerably in excess of Mr. Reynolds’ 1600 deg. Cent. By 
melting tests on various materials of known melting point, we 
have established the temperature produced as being in the 
neighbourhood of 1950 deg. Cent. 

The question of keeping the temperatures down to the limits 
imposed by the refractories of commerce has been already doalt 
with in your articles, 

(For Bongcourt SurFace ComBustTIion, Limirep), 
G. W. Daman, Secretary. 
London, June 9th, 


Srr,—Like many others, I have followed with much interest 
the development of the Bonecourt surface combustion process, 
and have had a great admiration for the patient manner in which 
this has been developed. I think, however, that articles so 
optimistic in tone as that in your issue of the 29th ult. are liable 
to misconception by the average steam user. 

The trials wea in that article are only, after all, very 
little removed from the laboratory stage, as an apparatus which 
gives a good | at such low ratings as 36 lb. of oil per 
burner per hour has a long way to go before satisfying the actual 
conditions on such craft as battleships and torpedo destroyers. 
| The particulars given on page 586 are not sufficiently complete 
| for an outsider to make a reliable heat balance, there being no 
| indication as to whether any dryness factor was taken for the 
| Steam, nor are the constituents of the oil given. Presumably 
17,800 B.Th.Us. is the value of the oil after making full deduc-. 
| tions for the hydrogen ; but, if so, then it is lower than the aver. 
| oil in my experience. Of course, any error in this value would 
| pos the efficiency, whilst not disturbing the actual evaporation 
| per hour of oil, this being given at 171b. It is to be noted, 
however, that this evaporation includes the economiser ; i) 
| that, making allowance for the small scale of the experiment, 
| the evaporation is not much better, if any, than other recorded 


| results. 

. That portion of the article dealing with solid fuel is, however, 
| very much more seriously misleading than the earlier portion. 
| There is nothing whatever to show the nature of the fuel, and 
the man in the street, when he talks of solid fuel, has visions of 
coal or coke. The poor station superintendent who has to deal 
with a committee will have some difficulty in explaining why 
it is that he has been bragging about an evaporation of 10 lb. 
or 12 1b, from and at per pound of coal, when apparently 17.8 Ib. 
evaporation is quite possible. That it is an impossibility with 
any solid fuels which are available is easily shown by a simple 
calculation. Assuming 100 per cent. efficiency for the furnace, 
17.8 lb. evaporation would call for a fuel having 17,200 B.Th.U. 
per pound. As pure carbon is usually reckoned at round about 
15,000 B.Th.U. the inference is obvious. Whether or not the 
solid fuel used takes some form of solid paraffin does not affect 
the question, as with the present sources of suppl that is a long 
way from being a commerical possibility. . CAMERON. 

Glasgow, June 5th. 





| 
| 
| 
| 


SIR JOSEPH SWAN. 


Sir,—Some few days ago I was sorry to see that my old master 

and friend, Sir Joseph Wilson Swan, left this life of ours. I felt 

| it as a personal loss, though years have passed since I had the 

| honour of serving him. A bright, clean intellect, coupled 

| with the power of doing, went to the grave with him. I knew 
him. In the Norse spirit, let me cite Havamal : 


“Man dies, 


ies. 
But one thing never dies, 
Judgment of the dead !” 
His judgment will be that he did hie duty, and England ought 
to be proud of this grand old man, who carried out the dictum 
of the Almighty: Feat luz. Joun RxHopin. 
June, 1914. 








EDUCATIONAL INTELLIGENCE. 


A Heatinc Stupenrsuip tenable in the Faculty of Engi- 
neering of University College, London, of the value of £50 a 
year, together with £11 11s., being the amount of College fees, 
may be awarded by the Institution of Heating and Ventilating 
Engineers in July. The student will be required to devote his 
whole time to research work in heating and ventilating engi- 
neering. Further particulars can be obtained from the Secretary 
of University College, to whom application should be made on 
or before Saturday, June 20th. 








Tue first course of lectures in town planning to be given in 
the University of London will take place in August, when a 
summer school of town planning will be held from the 3rd to 
the 15th. The lectures will be given at the new School of Archi- 
tecture at University College. This building is the largest and 
most complete of its kind in the United Kingdom, and it is 
intended to use some of the rooms at an early date for a depart- 
ment of town planning. Mr. Herbert Samuel, President of the 
Local Government Board, has accepted the office of President 
of the School. Copies of the syllabus can be obtained from Mr. 
J. 8. Rathbone, joint hon. secretary, Fitzalan House, Finchley. 








Roya InstiruTion.—A general meeting of the members of 
the Royal Institution was held on June 8th, the Duke of 
Northumberland, President, in the chair. Mr. H. B. Hans 
Hamilton, Sir William H. Lever, Bart., Mr. Percy St. C. Matthey, 
J.P., Mr. H. W. P. Matthey, Miss Matthey, Mr. J. F. C. Snell, 
and Mr. T. J. Taylor were elected members. The chairman 
reported the decease of Sir Francis Laking and Sir Joseph 
Swan, members of the Institution, and resolutions of condolence 
with the families were passed. The Secretary announced that 
the President had nominated the oe —- as vice- 

residents for the ensuing year :—Lor lyth, Mr. J. H. 
Salane tienen, Mr. Charles Hawksley, Dr. Donald Hood, 
Lord Moulton, Mr. E. Pollock, Sir James Crichton-Browne (Trea- 
surer), and Mr. Alexander Siemens (Secretary). 
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RAILWAY MATTERS. 


We learn from _a@ contemporary that the articles of 
association of the Beira-Zambesi Railway Company in 





Brussels have been sent to Lisbon for the approval of | 


the Portuguese Government. As soon as this has been 
obtained the company will be formed and construction 


of the line commenced. 


Two directors of the Lacroze Tramways Company, | 
Drs. Miguel and Teofilo Lacroze, left on April 10th on a | 


visit to Europe and America to study the underground 
railways and electric. tamways systems, in connection 
with the proposals of the Lacroze Company to extend 


its system. A short stay will be made in London, in order | 
to siudy the financial side of the subject, and a visit will | 


be paid to the Panama Exhibition, at San Francisco, 


where the exhibits will comprise many examples of tramway | 
construction. The directors will return to Buenos Aires | 


towards the end of 1915, when the extensions will be 
commenced, 


Tue use of exhaust steam for operating turbine devices 
utilised for various purposes on locomotives is well known, 
but according to the Railway News a curious arrangement 
has been devised by a French engineer. The blast pipe 
is connected to the casing of a turbine mounted upon it 
in the smoke-box, and the turbine drives a fan situated 


at the base of the chimney. The wheel of the turbine | 
is provided with two sets of blades between which are | 
arranged fixed blades carried by the casing. The wheel | 


is fixed to a tubular shaft carrying the fan and supported 
and guided by a pivot and ring of balls. The exhaust, 
after passing through the turbine, escapes by a pipe 
extending sideways from the casing into the smoke-box. 


Work is well in hand with the electrification of the 
London and South-Western suburban system, and it is 
hoped that trains will be running over certain routes 
before the end of the year. The following times are 
giver by the Railway News as representing the duration 
of journey by stopping trains, under the new conditions. 
from Waterloo to various suburban stations :—Earlsfield, 
12} min.; Wimbledon, 16 min.; Raynes Park, 19} min.; 
Malden, 22 min.; Norbiton, 254 min.; Kingston, 27} min.; 
Putney, 144 min; Barnes, 17} min.; Mortlake, 20} min.; 
Richmond, 245 min.; Twickenham, 29 min.: Shepperton, 
45 min.; Fulwell, 34 min. All these stations are associated 
with the Kingston “ circle ” route, so that facilities either 
way will apply. 

His Masesty’s Consul-General at Seoul, Mr. A. H. 
Lay, in his report on the trade of Corea in 1913, states 
that during the year the Corean railways carried 4,143,803 
passengers and 1,425,246 tons of goods, an increase, as 
compared with 1912, of 1,695,075 passengers and 293,474 
tons of goods. The Seoul-Gensan line is expected to be 
finished towards the end of this year. No light railway 
was constructed in 1913. Starting from the financial 
year 1914-15, the third railway programme is to be 
undertaken. This includes the reconstruction of the 
Seoul-Fusan line, which was originally built in a hurry 
owing to the exigencies of the time, and which, though 
since then to some extent improved, requires reduction 
in gradients, &c. A continuation of the Seoul—Gensan 
line from Gensan to Yong-heung, 34 miles in length, 
passing through Munchon and Kowon, is also to be laid 
down later, and the extension is to be carried on to Ham- 
heung. 


A very valuable officer to a railway company, states 
the Railway Gazette, is its chemist. The extent and value 
of his duties are, however, known to but few and are, 
possibly, appreciated by still fewer. It is difficult to 
compress into a short paragraph any idea of the multi- 
farious services a railway chemist has to perform. He 
may have, for instance, to ascertain the calorific value 


of coal or mineral oil, the viscosity of lubricating oil or | 


wagon grease, or the analysis of some water. The railway 
chemist has often to play the part of metallurgist and 
be called upon to express an opinion, after a microscopical 
examination, as to the composition of a piece of metal, and 
as to the causes of its failure. The storekeeper may per- 
haps have his doubt as to the reasonableness for paying 
a high price for some patented paint, oil, or composition 
demanded by the civil or mechanical engineer, and he 
would then call in the chemist’s assistance to see where the 
virtue of the speciality lay and whether the desired end 
could not be attained by less expensive means. Then the 
chemist often furnishes a table of the necessary ingredients 
by which the company is enabled to make certain materials 


instead of having to buy them or to suggest ways by which | 
waste liquids, scrap metal, &c., may be turned to good | 


account. It will thus be seen that the railway chemist 
may be a very valuable officer. 


On Wednesday last consideration was begun at West- 


minster, by a Select Committee of the House of Commons, | 


under the chairmanship of Mr. Clancy, of a Bill which has 
as its object the increase of through communication by 
railway with all districts of London. 
promoted by the Great Northern and Metropolitan Rail- 
way Companies. Mr. Balfour Browne, K.C., in reply to 


the chairman, said one of the objects of the Bill was to | 
enable the Great Northern Company and the Metro- | 


politan Company to become joint owners of the Great 
Northern and City Tube, and to exercise the powers 


obtained last year to construct an extension from Moorgate.- | 


street southwards to Lothbury. Further, authority was 
ange to make an underground line from Lothbury to 
ie commencement of the City and Waterloo Railway, 
rg the Bank. This would improve communication with 
he south of the Thames. It was also proposed to make 
an underground line from the Great Northern and City 
ree. north of Moorgate-street. to the Inner Circle, near 
Aldgate, which would give additional travelling facilities 
at only between the City and East London, but round 
oi whole of the Inner Circle and all the south-eastern 
cee of the Metropolitan Railway, by way of the old 

‘ames Tunnel. Another proposal of the Bill was the 


Conatruction: of two short lines by the Great Northern 
Park mae between Finsbury Park Station and Drayton 
ma, : Pierce. on the Great Northern Tube, so that it 
; uld be possible to run trains from the underground line 
© the level of the Great Northern open-air station. 


The measure is | 


NOTES AND MEMORANDA. 


| AccorpinG to African Engineering, a French scientist 
| has discovered that the presence of radium on the point 

of a lightning conductor increases the electrical con- 
| ductivity of the surrounding atmosphere enormously, 
and generally enables atmospheric charges to be conducted 
| away harmlessly without any lightning flash. 

Tue port of Tripoli is beginning to wake up from its 
sleep of centuries, and the returns, just published, for 1913 
show the arrival during the year of 1502 vessels with a 
total net tonnage of 804,178. Merchandise was dis- 
embarked to the tune of 204,414 tons, while 29,715 
passengers were landed. The outward-bound ships were 
1493 in number for 819,263 tons, and carried away 23,324 
| passengers and 33,832 tons of goods. The export and 
import total was therefore 238,246 tons of goods and 
53,039 passengers, of which 125,077 tons and 49,796 
| passengers were carried in Italian bottoms. 


In a paper recently issued by the United States Bureau 
of Standards, the results are given of an investigation of 
eight flow calorimeters, representing types widely used. 
The investigation has shown that several of the calori- 
meters could be used, when proper precautions were 

| observed and suitable corrections applied, to determine 
the total heating values of gases to an accuracy of about 
0-3 per cent. Some calorimeters are, however, subject 
| to errors that cannot be eliminated except by comparison 
with a standard instrument, such errors for one calori- 
meter amounting to nearly 2 per cent. Examination of 
a very large amount of data indicates that with these 
calorimeters, free from significant errors, values should 
be determinable to an accuracy of the order of 1 per cent. 


A SUGGESTION was made by Mr. W. A. D. Rudge in a 
recent issue of Nature that a possible cause of explosions 
in coal mines lay in the fact that a cloud of coal dust when 
projected against an insulated conductor might give rise 
to sparks several centimetres in length. Experiments 
in the laboratory with various kinds of dust had shown 
that the potentials might easily rise high enough to make 
this possible. During tests made in Ludlow Pit at Rad- 
stock with a Wulf electrometer provided with a radium- 
tipped collector, potentials of 280 volts or more were 
observed behind a train of wagons, but no sparks were 
noticed. It should be pointed out, however, that the coal 
dust in mines is rarely pure, and that coal dust mixed with 
stone dust did not give rise to a high charge ; as the sign 
of the charge depended on the dust material, and coal dust 
and stone dust imparted opposite charges to the conductor, 
the mixture was comparatively harmless. These results 
seem to supply a strong argument in favour of the use of 
stone dusting in coal mines. 


THE new generating station now under construction for 
the Philadelphia Electric Company will, according to the 
Electrician, contain the largest generating set yet built 
anywhere. The complete generating plant will consist of 
only two turbo-alternators. One will be a 30,000 kilowatt 
13,200-volt 25-cycle three-phase set, and the other a 
35,000-kilowatt 13,200-volt 60-cycle three phase set. The 
35,000-kilowatt machine is 63ft. long, 21ft. wide, and 16ft. 
high. Complete with generator and exciter it will weigh 
600 tons. The turbine is a Curtis 13-stage machine 
working at 215 lb. pressure and 150 deg. Fah. superheat. 
It will exhaust into a 50,000 square feet surface condenser 
of novel design. The alternator has been designed to have 
an output of 1460 ampéres at full load at a power factor of 
0.9. The armature has an internal reactance amounting 
to 10 per cent. The six rotating magnet poles are driven 
at 1200 revolutions per minute, and on the same shaft 
is a 150-kilowatt 250-volt 600-ampére shunt-wound 
exciter. The armature is provided with thermo-couples 
connected to indicating instruments to give warning of 
excessive temperatures in the machine. 


At the Royal Society recently, Mr. E. E. Fournier 
| d’Albe, D.Sc., read a paper—communicated by Sir Oliver 
| Lodge, F.R.S.—on “ A Type-reading Optophone,” an 
| instrument for translating the action of rays of light into 
sound, and so making light recognisable by means of 
the ear. The apparatus, which thus transforms visual 
impressions, is intended to enable totally blind persons 
to “read” the type of ordinary printed letterpress. 
| It consists essentially of a rapidly rotating disc, per- 
forated, like a siren disc, with several concentric circles 
of holes. A Nernst electric lamp is placed behind the 
disc, with its filament stretched radially across the circles. 
The light, shining through the holes, gives regularly 
recurring flashes, which, when of suitable frequency, can 
| be detected by means of the chemical substance selenium 
and a telephone. An image of this line of intermittently 
luminous dots is thrown upon the type to be read, and the 
| light diffusely reflected from the type is received on a 
selenium bridge. Type 5mm. high can be thus read by 
| means of an ordinary high-resistance telephone receiver. 
| The effect becomes rapidly fainter as the type diminishes 
in size ; but ordinary newspaper type is readable with the 
| help of a highly sensitive Brown telephone relay. 


WE learn from the Electrician that an electrically 
| operated refuse disposal plant, recently constructed in 
| 
| 








| San Francisco, converts refuse of vegetable or animal 
composition into useful commercial products. Grease is 
extracted and sold, while the bones and vegetable parts 
| are made into fertilisers. All operations in the plant from 
the time the refuse is received until the converted product 
is shipped away are performed by individual motor-driven 
| apparatus. Refuse is collected at night in 5-ton enclosed 
| tank motor trucks. On arriving at the plant the 
tanks, which are detachable, are hoisted to the top of the 
| building by a motor-driven crane and dumped into steam- 
| jacketed closed tanks, where the refuse is boiled for five 
| hours. The mass is then compressed to extract the water 
| and oil, which are afterward separated from each other by 
| skimming. To drive off the remaining moisture in the 
| solid matter itis fed through rotating boilers by helical 
| screws. From the boiler the mass is transferred on a con- 
veyor to tanks containing petrol, which absorbs all the 
| remaining oil and grease. By distilling the solution in a 
| small refineryethe petrol is afterwards reclaimed and used 
| over again. The dried material, after being passed under 
| powerful electro-magnets to remove any nails or can covers, 
| is pulverised and mixed with chemicals, making a valuable 
' fertiliser. 








MISCELLANEA. 


Tue Home Secretary notifies that pursuant to Sec. 80 
of the Factory and Workshop Act, 1901, he has certified 
the process of casting iron or steel to be dangerous, and 
that he proposes to make regulations to apply to ali 
factories and workshops or parts thereof in which such 
process is carried on. The proposed regulations do not 
apply to the casting of pig iron from blast furnaces or to 
the casting of steel ingots. 


In connection with a large electric power scheme in 
the province of Groningen, where a large power-house is 
being established, from which power will be distributed 
over a large area through about fifty sub-stations, an 
exhibition is to be held at Helpman-Groningen in 
August and September next, where the applications of 
electricity to agriculture and small industries, as well as 
in the home, is to be demonstrated. 


WE learn from Electrical Engineering that it has been 
decided to start a service of electrically driven barges 
on the river Hudson next autumn. The boats, which will 
be 276ft. long, beam 40ft., with a deep-loaded draught of 
6ft., will be fitted with a turbo-generator, which will 
supply power to three 75 horse-power motors, which will 
be direct coupled to three propellers. It has been calcu- 
lated that the cost of carriage with these barges will work 
out to about 10d. per ton, as against 3s. per ton when 
a steam tug and fleet of barges are used. 


Ir is reported in Electrical Engineering that at the 
twenty-second annual meeting of the German Institutions 
of Electrical Engineers at Magdeburg on May 26th a 
monumental tablet to the memory of Werner von Siemens 
was unveiled, and lectures were given on recent progress 
in electrochemistry and electrometallurgy, electric steel 
refining, wireless telegraphy, and electricity on board 
ships. Professor Dr. Klingenberg, of Berlin, was elected 
president of the Verband for the year 1914-15. Herr 
Dettmar announced that the specification of the Verband 
for lightning protection of buildings had been accepted as 
standard by a large number of municipalities and other 
governing bodies. 

Sir Goprrey Barine asked the Postmaster-General 
in the House of Commons whether the result of the recent 
high-speed wireless telegraphy demonstration in the 
United Kingdom was of such a nature as to convince the . 
experts of his Department that it might be preferable in 
the near future to use wireless telegraphing for telephonic 
communication between distant towns in the United 
Kingdom, and so obviate the expense of the maintenance 
of land lines. Captain Norton, Assistant Postmaster- 
General, in reply, said that he would be sorry to commit 
himself to a definite opinion on this question at present. 
The demonstration referred to had no bearing on the 
question of the use of wireless telegraphy for telephone 


purposes. 

At an extraordinary meeting of the Council of the 
British Electrical and Allied Manufacturers’ Association 
the following resolution was passed :—‘ That the Council 
of this Association, in meeting assembled this 8th day of 
June, 1914, deplore the untimely death of their late chair- 
man, A. Bruce Anderson, who perished at the sinking of 
the Empress of Ireland in the St. Lawrence River, on the 
29th of May, and desire to place on record not only the 
loss of the chief executive officer of the Association, 
through whose efforts mainly it has reached its present 
position, but also the loss of a personal friend ; and that 
a copy of this resolution be sent to Mrs. Anderson with an 
expression of their deepest sympathy for her in her sad 
hereavement.” 

THE Bulletin of the South Australian Official Intelli- 
gence Bureau at Adelaide states that recently attention 
has been directed to a discovery of magnesite near Tumby, 
a township on Eyre’s Peninsula. The Government 
Geologist, as a result of a visit to the district, which is 
known to contair. a variety of minerals, has submitted 
to the Minister of Mines a comprehensive report on the 
deposits of magnesite, from which it appears that they 
are of a very high grade. The report adds that since it 
should be possible to mine and deliver the crude magnesite 
at Port Adelaide for not more than £1 5s. per ton, it is 
reasonable to believe that the working of the deposit near 
Tumby Bay has a fair prospect of success, provided always 
that the demand for the magnesite is constant, and that 
the quality of the mineral when shipped in bulk compares 
satisfactorily with the imported material. 


A GREAT scheme for the provision of oil supplies for the 
Navy is being worked out by the Government, says the 
Standard, and in order to prevent an undue accession 
in the price of desirable prospective fields the Admiralty 
are observing great secrecy regarding the movements of 
their agents. The idea, according to information obtained 
by a representative, is that the Admiralty shall establish 
immense stores of oil on British territory on all the main 
ocean highways, to replace coaling stations. In order 
to carry out this project, oil supplies are sought in territory 
as nearly contiguous to the proposed stations as possible, 
to reduce the cost of transportation to a minimum and 
to establish an ample and continuous supply. British 
agents are now in the United States, Brazil, Persia, 
Canada, and elsewhere prospecting for oil, but up to the 
present no details of their reports are available. 


InFroRMATION has been received at Devonport that the 
first of the tanks at the new Admiralty oil fuel depét 
on the Humber, near Killingholme, will be brought 
into use at an early date, and it has been approved that 
the staff to be employed at this installation forthe present 
is to be one first grade storehouseman, at 33s. to 39s. per 
week of six days, with charge pay of Is. per day; one 
engineer, at 8s. 6d. per day ; and three stokers, at 4s. per 
day for seven days a week. Two cottages have been pro- 
vided at this installation, and have been allocated for the 
use of the storehouseman and engineer respectively. 
Each of these cottages contains five rooms, three being 
bedrooms, and a rent of 2s. 6d. per week will be charged 
for their use. The removal expenses of the men trans- 
ferred, and also of their families, will be borne by the 
Crown. It is requested that volunteers for these positions 
may be called for from amongst the first grade storehouse- 
men serving in the Naval Store Department and the fleet 
coaling and yard craft staffs. 














THE ENGINEER 





tien een tt 


SUNVL SONISOG 


— 











GaNV ONILLLAS SUNVL LNSALVSUL AUVWIUd 


























sdad Wald AVINOUIO Saad UALTId GNV SHNVL INSWLVAUL AUVWIUd GNV UALVM Moots 


























(pbg ebnd vee uoydrso8ep 40,7) 


SUAANIONA ‘HOUNANIGA GNV NOCNO' ‘NOLAIGCGIW GNV 44nd “AALNOH ‘SussaW 


AHUIHSMODHLIINIT NYUOOAEXOUA LV SHUOM TVSOdS 






Id HOVAMAUS 











SPER ante Te © 











THE ENGINEER 


651 








June 12, 1914 


—_ me 
= 


AGENTS ABROAD for the SALE of THE ENGINEER. 


_—F. A. Brooxnmavs, 4, Vienna. 
MOET OS AIRES —F. Bora 0 541, Oficina, 14. 
CHINA.—Keuuin Pua, LAMIED, ntsin, North tn 
‘Toon 's-buildings, Cairo. 


AND 
grt ae ps Canvas, Rue de la Banque, 


FRANCE. ‘Crm, Rue Dauphine, 30 
Cuapsior & cm i”, Be o 


GERMAN Y.—ASHER AND _ u hat 
A. Brocknavs, Leipzic; A. Tweirmeyer, Leipzic, 
nA. 5. Concunane B AND On» — Aq Tuacker anv Co., Lrurrap, Bombay. 
Toacker, Spink AnD Uo., 
od er AND Co., 307, Corso, Rome ; Frarai.t Tasves, Corso Umberto, 
ITALY. un Rome; Frareutt Bove ‘Turin; Uxaico Hozru, Milan ; 
Libreria, Derken and Bosmetin! aples, 
JAPAN.—Keuty anp Waisn, Limrrep, Yokohama, 

7. P. Marvva anv Co,, ‘TUkyo and Yokohama. 
RUSSIAS er : poy A, pela Sea-street iBox Ca) 
AFRICA.— AWSON 5 bs 

an unreal News hams, Lourep Johannesburg, Dertam sand at 
their Book: 

omar News Acency, 52, Pritchard-street, Johannesburg ; Hawpet 

Hovse, Linrrep, Eloff-street, Johann: 
Tux Enoieen is filed at the offices of Mr. Victor 8. Wairorp at 
Johannesburg and 7 
AUSTRALIA.—Gorvon axD Gortcn, Liurrep, Melbourne, Sydney, Brisbane, &. 

Me.vitie axp Mcuien, Melbourne. 

Turner AND Henperson, Hunter-street, Sydney. 

CANADA.—Dawson, W., axp Sons, Lovrrep, Manning-chambers, Toronto. 

GorDON AND Gorcn, Lovie: , Bay-street, Toronto. 

MowrreaL News Co., 586 and St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

Seis Liurrep, nessy-building, McGill-street, Montreal. 
CEYLON —Wusyaars an oo, Co a wa ial ar 

. —GoRDON Gores, Lnarep, Wellington Christch' i 
ial — anp Co., Auckland ; Cras, J. W., Napier. 
JAMA et Kier Mo Wasa, Laren, Sngnpor 
3 —_ . 
STR D STATES OF AMERICA.—Iwrernationa, News Co., 63 and 8, Duane- 
si New York ; Sunscrirtion News Co. 
ADVERTISEMENT REPRESENTATIVES FOR THE UNITED STATES.— 
J. Rovaxp Ray Fa Advertising Building, 125, West Madison-street, 
Chicago, U.S. 


Subscriptions received at all Post-offices on the Continent. 











SUBSCRIPTIONS. 


THE ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

“ Half-yearly (including double number) .. £0 14s. 6d. 

Yearly (including two double numbers)... £1 9s. Od. 

CLoTH READING Casks, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 

ill be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THE ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THE ENGINEER and 
accompanied by letter of advice to the Publisher. 

THIN PAPER COPIES. THICK PAPER COPIES. 
Half-yearly .. £0 18s. Od. Half-yearly.. .. £1 Os. 
Yearly .. £1 16s. Od. Yearly are 

(The difference to cover extra postage.) 

Canadian Subscriptions :— 

Thin paper edition .. £1 11s. 6d, per annum, 

Thick ,, e —e SUS le 


ADVERTISEMENTS. 


war = The charge for Situations Open and Wanted Advertisements of 
four lines and under is three shill , for every two lines afterwards 
one shilling and sixpence ; odd lines are charged one shilling. When 
an advertisement measures an inch or more the charge is 10s. per 
inch. The rates for all other classes of advertisements, other than 
those mentioned above, are included in “‘ THE ENGINEER Directory,” 
which is sent post free on dpplication. All single advertisements 
from the country must be accompanied by a remittance in payment. 
Serial advertisers can alter the text and illustrations as desired, 
subject to the approval of the Proprietors of Ta## ENGINEER. Alter- 
nate Advertisements will be inserted with all practical rity, 
but regularity cannot be guaranteed in any such case. All except 
weekly advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Monday morning in 
each week. 


Letters relating to Advertisements and the Publishing Department of the 
Paver are to be addressed to the Publisher, Mr. Sydney White; all 
other letters to be addressed to the Editor of THE ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 








PUBLISHER'S NOTICE. 

*,* Ij any Subscriber abroad should receive THE ENGINEER in an 

imperfect or mutilated condition, he will oblige by giving prompt 

information of the fact to the Publisher, with the name of the 

Agent through whom the Paper is obtained. Such inconvenience, 

tf suffered, can be remedied by obtaining the paper direct from 
this office. 











CONTENTS. 


" THE ENGINEER, June 12th, 1914. PAGE 
NOTES ON CENTRIFUGAL Pumps, No. I. (Illustrated.) ..  .. 637 
THE GERMAN NAVAL ARCHITECTS. No. II. od ihe,” thins) gh: ee 
SINGLE-PHASE RAILWAY IN THE EASTERN PYRENEES. NO. I. 





: (TUDESIOR Din, Ses ef eel Paice . secu sa: 00 “OMS 
NEW SEWAGE DISPOSAL WORKS AT BROXBURN. (Illustrated.).. 644 
SEAPLANE, SUBMARINE AND SHIP .. .. .. .. «sc « «- 644 
DOCK YARD : OW A Sg ails bo he eso! 5H akeg es 
ELECTRIC CONTROL GEAR FOR SEWAGE FILTER BEDS. (Illus:).. 646 
THE ACCIDENTS TO RAILWAY SERVANTS INQUIRY. NO. I... .. 646 
A PLEA FOR THE MODERN STEAM WAGON FOR INDUSTRIAL 
ke PURPOSES Re Sia Bat be Wit ag eek a 
THE TRIPLE-SCREW STEAMER EURIPIDES .. .. .. .. .. 647 
LETTERS TO THE EDITOR > SO ee ee kee 
EDUCATIONAL INTELLIOBNOR .. 3 .. .. 2... .. os cs oe (648 
BAILWAY BRUM eis 6 chee ve ie os ole, ee ORO 
NOTES AWD MMBORAMDOGE 66/6. 6 Say ee be ee a 
EUNOMY LG ANI  ok ot Me a 8A hg. a Se ahs ae DORM 
LEADING ARTICLES—The Suggested Wireless Telegraphy Re- 
_ Search Committee—Science and the State .. .. .. 651 
The xpOR Ames MUIR chs nk ia as va, os. dae bos 
HIGH-POWER DIESEL ENGINES ~ Rg ai SAP tea aa aie 
LITERATURE DES BE SP ea he EEE I 
SBOE NOW cc pia ag gt or ye aes nee ome 
Books RECEIVED en €53 


WATER SOFTENING PLANT AT HOOTON, CHESHIRE 


h i (Iliustrated.) 654 
RAIL PLANING MACHINE. (Illustrated.) .. .. .. .. .. 6 


WIRELESS TELEGRAPHY RESEARCH niet bake hein! CAL eee ee 
HADFIELD DRC IE ogy he ec) on t's ee ee) OMT 
SUMMER MEETING OF THE INSTITUTION OF NAVAL ARCHITECTS... 657 
Lav NOH OF A COAST DEFENCE BATTLESHIP FOR NORWAY.. .. 657 
PRIOTION Drop Stamps. .(Illustrated.) Patek eet; ce oe ae 

ERTICAL BORING, TURNING AND DRILLING MACHINE, (lIllus.) 658 
LOCOMOTIVES FOR WELSH RAILWAYS .. 658 


HIGH-POWER DIESEL ENGINES FOR MARINE SERVICE (Illus.).. 659 


FORTHCOMING ENGAGEMENTS .. .. .. .. .. «ss... 660} 
THE IRON, COAL, AND GENERAL TRADES OF BIRMINGHAM, 

i. WOLVERHAMPTON, AND OTHER DISTRICTS.. .. .. .. 661 
NOres FROM LANCASHIRE. 4... 4.0 0. ss ts ce ee O81 
THE SHEFFIELD DISTRICT MMe Noel Gne ons ¢, coca ga” ca 
NORTH OF NUM i). ES TPP oS ee 
NOTES FROM SCOTLAND .. 1. .. .. 2. 1... oS ee 
WALES AND ADJOINING COUNTIES Bk ee Yee en se 
CATALOGUMES $i. 6S gh ak ink Ge Mel tries ie! es is 
NOTES FROM GERMANY, FRANCE, BELGIUM, &c oe one ee 668 


BRITISH PATENT SPECIFICATIONS. (Illustrated. 663 
SELECTED AMERICAN PATENTS, (Illustrated.).. .. |. |. 664 





TO CORRESPONDENTS. 
wT Fn coke eine 


, legibly directed by the writer to himself, 
order that answers received by us may be forwarded to their ion 
No notice can be taken of communications which do not comply with 
these instructions. 

4 = All letiers intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

427 )=6We cannot undertake to return drawings or manuscripts ; we must 
therefore request correspondents to keep copies. 








THE ENGINEER. 








JUNE 12, 1914. 





The Suggested Wireless Telegraphy Research 
Committee. 


THE report of the Committee appointed by the 
Postmaster-General to consider “ how far and by 
what methods the State should make provision for 
research work in the science of wireless telegraphy ” 
has just been published as a White Paper. We 
reprint it in full in another column. Briefly speaking, 
it is proposed that a body, to be called the National 
Committee for Telegraphic Research, should be 
appointed and be furnished with a staff, a laboratory, 
and equipment for carrying out such investigations 
as it may consider necessary. It is suggested that 
the Committee should consist of twelve members, 
two representing the Admiralty, one the War-office, 
and two the Post-office ; that of the remainder, two 
members should be directly appointed by the Treasury, 
three by the Treasury on the nomination of the Royal 
Society, and one by the Treasury on the nomination 
of the Institution of Electrical Engineers ; and that 
the Director of the National Physical Laboratory 
should complete the number. The headquarters of 
the Committee are to adjoin the National Physical 
Laboratory at Teddington. The probable initial 
capital expenditure on the necessary aerial, buildings, 
and equipment is estimated at £7300, and it is caleu- 
lated that, to begin with, the annual expenditure will 
be about £4800. As regards this question of annual 
expenditure, a majority of the Committee of Inquiry 
is in favour of not fixing an annual grant, but of 
allowing the proposed Research Committee to for- 
mulate its proposals for each year’s work and to lay 
them before the Treasury with an estimate of the 
probable cost. Itis further proposed that an honor- 
arium of ten guineas be paid to each member of the 
Committee attending a meeting, but it is stipulated 
that the number of meetings paid for shall not exceed 
fifteen per member per annum in the first two years 
and ten per member per annum thereafter. In 
passing, it may be mentioned that the amount assigned 
for honoraria in the estimate of yearly cost is £1100, 
and as there are twelve members, each receiving ten 
guineas per meeting, it is quite obvious that either 
it is anticipated that there will not be as many as 
fifteen meetings or that all members will not attend 
all the meetings. Were this to be the case a sum of 
£1890 would be required for the various payments. 
While on this subject of payments we may say that 
in one or two cases the remuneration of the staff would 
appear to us to be on the low side. There is to be one 
“principal assistant,” who will presumably be in 
charge of all the work carried on, and he is to receive 
a salary commencing at £400. We should have 
thought that such a man as will be required to fill 
the position would be worth more than that. Then, 
again, it is proposed to pay a secretary and a clerk 
the sum of £300 per annum, and the secretary must 
not only have technical training and experience, but 
must also be a French and German scholar as well. 
We doubt if such a man would be properly paid even 
at £300 a year, and that would leave nothing for the 
clerk. 

The suggested subjects of investigation for the 
proposed Research Committee are set out in the 
schedule to the report, and need not be referred to in 
detail here. It is sufficient to state that they cover 
a wide field and would allow plenty of scope for the 
energies and ingenuity of the members and staff. 
They will not, however, be the Committee’s only 
duties. It will have to work hand in hand with the 
Post-office, the Admiralty, and the War-office, so 
that work now being done by these departments may 
be continued and extended. At the present moment 
all these departments are so busily employed that it 
is possible to carry out little more than absolute rou- 
tine work; but it is reasonable to expect that during 
the course of such work improvements would suggest 
themselves which, if scientifically followed up, might 
be to the benefit of the nation at large. It will be 





for the Committee to help in matters of this kind and 
to assist departmental engineers to carry out approved 
experiments, lending for the purpose the instruments 
in its laboratory. It will, further, have to consider 
problems submitted by the departments, to arrange 
for experiments for their elucidation, and to examine 
plans and designs for new methods when submitted 
—apparently by persons outside the Government 
departments. Asa sort of quid pro quo for the services 
rendered by the departments the Committee may, if 
found convenient, use Government stations for 
experiments, which may be carried out better there 
than in the Committee’s own laboratory. More- 
over, the Committee is to have power in its discretion 
to organise or co-operate in international scientific 
investigations bearing on telegraphy, and its sphere 
of action, though it is primarily wireless transmis- 
sion, is also to include ordinary telegraphy and 
telephony. 

There is no doubt whatever that a Committee of 


‘| properly qualified men could do good work in the 


interests of telegraphy and telephony if given adequate 
powers and funds and if it devoted sufficient time to 
the matter. The question which will have to be 
decided is whether the Committee, as it is proposed 
to constitute it, will do all that is necessary. The 
first point to be considered is whether men of the first 
rank will be willing or able to assist the Com- 
mittee, for it is clear that none but those with the 
highest qualifications should be invited to serve. 
Then, again, would the proposed number of paid-for 
meetings be sufficient to keep the Committee as a 
whole properly in touch with the practical working 
of the laboratory? On that point some doubt is 
legitimate. It may be argued that as the Director 
of the National Physical Laboratory is himself to 
be a member of the Committee and as the laboratory 
is continually under his eye—the staff also being 
members of the staff of the National Physical Labora- 
tory and subject in all respects to its rules—the Com- 
mittee would, through him, keep properly in touch 
with its staff. But under such circumstances the 
new laboratory would simply become a department 
of the Physical Laboratory and would cease to act 
directly under the orders of the Research Committee. 
As we read the proposals, this is not the intention 
of the Committee of Inquiry. On the contrary, 
the report—to our mind—intends that the telegraphic 
research staff, though conforming to the same rules 
as the staff of the Physical Laboratory, should be 
under the orders of the Research Committee alone. 
That being so personal supervision on only a few days 
in the year would certainly not be enough to ensure 
the best results. It is possibly anticipated that the 
keenest and most enthusiastic of the members of 
the Committee will attend more frequently than the 
specified number of times a year, and will look for no 
payment for doing so ; but is it wise to place reliance 
on any such action? We venture to suggest that it 
would be better that at least one member of the Com- 
mittee—a man of unquestioned ability—should 
be permanently attached to the Research Laboratory. 
Dr. Glazebrook is a very able man, and if he had 
nothing else to do we could suggest no one better 
qualified than he to fill the position ; but he has so 
many other things to attend to that he would only 
be able to give a small fraction of his time to tele- 
graphic research work. We are by no means certain, 
either, that the estimates for either capital or annual 
expenditure will be found sufficient. This view would 
apparently also be held by all save three of the 
members of the Committee of Inquiry, for it is pointed 
out that the estimates only deal with requirements 
at the outset, and it is shown that even if the capital 
expenditure be increased by £3000 and the annual 
expenditure by £2000, the total cost would be less 
than the amount expended with a similar object by 
either the Government of the United States or of 
Germany. It will be generally admitted that it is 
desirable that our service of wireless telegraphy and 
telephony should be second to none. For this we 
must be prepared to make extended researches, and 
such researches cost money. In any case, the 
expenditure is not very great, and the small increase 
of it, which would enormously augment the efficiency 
of the Committee, would be well spent. 


Science and the State. 


AN interesting, if a not very profitable, discussion 
has been pursued in the Morning Post ever since Sir 
Ronald Ross, in addressing that curious body, the 
British Science Guild, a few weeks ago, suggested 
that the State ought to subsidise discoverers. 
Some people hold that science is better left to 
look after itself; others point out the difficulties 
of finding, encouraging and ultimately rewarding 
the right men; whilst a third party is indifferent 
to all obstacles, and would have doles and grants 
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made to all and sundry who show any ability in 
science work either, apparently, whether it be in 
teaching or in research. 


Tt seems to us that a little clear thinking about 
what science is, what it can do, what it cannot do, 
and what is worth doing, is needed by many of those 
who have taken part in the debate. No word, 
probably, has been more severely strained in the 
course of its existence than the unhappy word science. 
Literally, it means, of course, no more nor less than 
knowledge, but in early Victorian days, when Prince 
Albert was devoting himself to the erection of the 
Science and Art Department at South Kensington, 
it was narrowed down to imply acquaintance with 
chemistry and physics, but, as training in applied 
thermo-dynamics began to increase, all forms of 
heat engines found their way under its ample folds, 
only to be jostled later by many other subjects 
connected with engineering. Ultimately, the science 
student was held to be one who studied any branch 
of engineering or chemistry—the two great divisions 
into which the curricula of science schools were 
divided. A better division came later when it was 
recognised that science, which in its best limited 
sense is the study of all natural laws, ought to be 
distinguished from technology, which is the applica- 
tion of such laws through industries to the use and 
benefit of man. We make this point because it is 
here that much confusion has arisen. The man of 
pure science works simply for the discovery of facts 
of nature ; the man of applied science or technology 
studies the application of the discoveries of the pure 
scientist for purposes which are so solid that they 
may be mentioned on a company’s prospectus. 
There is no money in the first ; there is much money 
in the second. When a man combines in himself 
the two—as Lord Kelvin, for example, did—his 
reward is great, and there is absolutely no question 
of the State coming to his assistance. He makes 
plenty of money, and the recognition he wins from 
fellow-scientists the world over is a far higher and 
far more acceptable reward than any title or honour 
which he may have the privilege of sharing with 
those who buy it by handsome subscriptions to 
party funds. There is no real scientist who does not 
regard election to the Royal Society as greater than 
any honour a Cabinet can confer. But there are 
branches of science which have no possibility of 
ever being useful. The pursuit of astronomy is 
one, the study of the Adélie penguin another, 
and many more might be named—more honour 
to them! Enough astronomy is known for the 
needs of man, and if no more was ever done 
than the routine work of bringing astronomical 
tables up to date, the world would be none the 
worse off. Itis hard to imagine that any one will find 
the study of penguin domesticity of more than ab- 
sorbing interest to him—unless indeed he be a second 
Anatole France. We purposely set aside such abstract 
and fascinating questions as the mental elevation 
which is given by the study of things so absolutely 
outside man’s control as the stars and planets and 
other sky-wonders. Where money is being con- 
sidered, it is as well to keep our minds strictly to 
“ brass-tacks,” or we may next have a British Poets’ 
Club urging that every youth who shows poetical pro- 
pensities should be State endowed. The point is one of 
great consequence. We have mentioned astronomy 
because it is the most obvious and greatest of the 
useless sciences, but it is only the ultimate example 
of the fact that all science is useful to no one 
save the person engaged in it, and only useful to him 
as a mental training and to prevent him using his 
idle hands on the “ mischief” which we know a 
certain discredited individual is always prepared to 
find for him. The first question, then, is: Should 
the State pay for and encourage these useless 
sciences? To it we think there can be no answer 
save one. Such work is best performed when it is 
done without any desire of pecuniary reward. We 
need not doubt that there will always be enough 
scientists to carry it on, men who are pure devotees 
of science and would give their whole lives and sub- 
stance to break one small hole through her veil. 
Honours we are glad to see conferred upon such men 
when their life’s work is drawing to a close, but to 
honour them in anticipation and to offer them public 
doles and financial assistance is to lower them from 
the high plane on which they work. They are far 
better left to win through in their own way and by 
the help of their own kind, which is never wanting 
where real merit is manifest, than to be trammeled 
by Government grants, which would no doubt lead 
to the demand by unsympathetic financial critics 
in the House of Commons for an annual account, 
in a blue paper cover, of their stewardship. We put 
aside, then, the pure scientist, the man with no 
ulterior objects, and ask the second question : Should 
the State pay for and encourage useful science ? 





Here the ground is wholly different ; such science 
is not its own reward, there is money in it, and on 
that account we say that the State should not make 
grants to it. Let us assume the case of a young man 
who desires to make researches into the question of 
the condensation of steam by shock. The State, 
deciding to look upon him as a budding discoverer, 
supports him and pays for his experiments. After 
a few years’ work at the expense of the taxpayer, 
he does by chance make a great discovery. To whom 
is it to belong? That the State should assert its 
right to it is inconceivable ; but if, on the other hand, 
the young man is allowed to sell his knowledge for 
much money, the State finds itself in a strange 
position. If it could support for five, six or ten years 
an inventor in order that at the end he might make 
a competence for himself, why should it not support 
for the same time a young shopkeeper or a young 
solicitor ? Why should it do more for science than 
for art, literature, the law or shopkeeping? If, to 
avoid this awkward contingency, the State decides 
that the discovery is to be public property, no one 
thanks it, and there is a rush to the Patent-office to 
“corner” all its applications. It must never be 
forgotten that the “science” followed by the bulk 
of young men who are induced to go into technical 
schools and college is business science, science out 
of which they expect to make money, and there is 
no more reason why the few kinds of science which 
we include in a science school curriculum should be 
favoured by State assistance than that the science 
of law, art, literature or shopkeeping should be so 
favoured. “Science” is a branch of an engineer’s 
calling, just as “double-entry ” is a branch of the 
calling of a chartered accountant. 

Of course, in what we have written we have kept 
the science of engineering only in mind. Medicine 
and economic botany and some branches of physics 
are, no doubt, in certain respects on a different plane, 
but even drugs and manure may be patented, and 
the science of medicine successfully applied does not 
seem to be without its reward. In any case, they 
are outside our field, and it would be impertinence 
on our part to discuss them. On the other hand, 
as far as those sciences—and they are many—con- 
nected with engineering are concerned, we fail to 
see that any real good would be done by subsidising 
individual research, and we are convinced that the 
difficulties in the way are very great. It must not 
be forgotten that each branch of the industry already 
spends large sums of money annually either in 
laboratories attached to factories, in the laboratories 
of private investigators, by funds given to learned 
societies for the pursuit of inquiries, by scholarships 
to colleges, and in many other ways. Engineering 
does a great deal to encourage research, and it does 
it in the best and most natural way. We are con- 
vinced that as far as it is concerned it is better left 
to look after itself, and that State subsidies to 
individual “discoverers” are impracticable and 
unnecessary. 


The Export Coal Trade. 


THE custom of concluding contracts a long time 
in advance largely explains why the coal trade is 
usually one of the last branches to experience the 
effects of a general improvement in the economic 
situation, and it also accounts for the circumstance 
that the coal trade is one of the last to feel the results 
of an unfavourable reaction in trade and industry in 
general. As the latter state of affairs has prevailed 
for some time past, it was only natural to expect that 
the coal trade would also become involved in the down- 
ward movement, and this has recently taken place 
both in the home and export markets. Our foreign 
trade, for instance, exhibits a decline in the quantities 
and the values of the coal exported in the first five 
months of the present year as compared with the 
corresponding period of 1913, although it does not 
appear that the average prices of the tonnage actually 
sent out of the country have varied much in recent 
months. The loss of important foreign contracts 
in recent times must of necessity have affected British 
quotations for new business, and lower prices will 
consequently prevail where the competition of con- 
tinental producers comes into operation if further 
contracts are not to pass into other hands. During 
the first five months in the current year the reduction 
in the values of the exports has amounted to £980,000 
as contrasted with the equivalent term in 1913. This 
shrinkage, however, is not of particular significance 
when it is remembered that the increase in the exports 
in the whole of 1913 over 1912 reached about 9,000,000 
tons, representing a greater value of over £10,000,000. 
But the proportionate advance in values in 1912 over 
1911 was of even larger extent, as while the total 
exports were approximately the same in each year— 
64,440,000 tons and 64,599,000 tons respectively— 





the values rose by nearly £4,000,000 in 1912. The 
augmentation in values represented by these figures 
was brought about on the one hand indirectly by the 
strike of British coal miners in the early part of 1919, 
and on the other by the general expansion in the trade 
of foreign countries, which continued in the case of 
British exports throughout the whole of the following 
year, as has previously been pointed out. 

It is of some interest in this connection to investi- 
gate the manner in which the course of prices in recent 
years has affected the quantities of coal exported 
between two ranges of prices. If we first refer to the 
year 1911 it is found, according to the official annual 
return, that the largest quantity of coal exported at 
one range of prices was composed of sorts of the value 
of from 9s. to 10s. per ton, the tonnage being 
13,443,000, whilst only 4,802,000 tons were exported 
at prices exceeding 16s. per ton. On the other hand, 
the latter scale of prices prevailed for the larvest 
quantity—9,902,000 tons—exported in 1912, whereas 
the tonnage exported at the lower range only attained 
8,197,000 tons in the same year. The figures for the 
past year are still more remarkable, as they indicate 
a further appreciation of the superior qualities of 
British coal. For instance, the greatest volume of 
the exports, 17,707,000 tons, was at the higher 
scale in question, and the tonnage sent out of the 
country at the lower range was only 3,790,000. 
It is scarcely necessary to say that the higher-priced 
qualities of coal were almost entirely composed of 
Welsh coal shipped from the Bristol Channel ports, 
and it is therefore reasonable to conclude that the 
war in the Balkans and the possibility of European 
complications had a stimulating influence on the 
extensive requisitions for Welsh qualities. At any 
rate, it appears impossible otherwise to account for 
such a remarkable development in the export trade 
in special classes of coal from one particular district. 

The fall in the tonnage of exports in the present year 
may have resulted from a decline in the inter- 
national demand or from an increase in foreign 
competition, or from both causes. It is probable 
that the former has already played a certain part in 
the matter already, judging from the countries of 
destination given in the’ Board of Trade returns, 
whilst the recent accentuation of foreign rivalry will 
only be indirectly reflected in the returns for the 
ensuing months. It will, however, be necessary for 
British exporters to follow more closely than ever the 
movements of the export associations in Westphalia, 
as it will only in this way be possible to check 
any further invasions of markets which British 
exporters at one time claimed to be their own special 
preserves. The general slackening of the industrial 
demand which prevails in France, Belgium, Germany, 
and other countries, to say nothing of Great Britain 
itself, is bound to bring about an accentuation of 
competition on the part of Westphalian coal producers 
in the near future, and it is surprising after all the 
lessons of the past that British coal firms have 
failed to grasp the value of combination in the pro- 
motion of the export trade. However strong they 
may be at present in the markets of the world, they 
will have to reckon with growing rivalry, not only 
in Europe, but also, in all probability, with the com- 
petition of coal producers in the United States on 
the complete opening of the Panama Canal, in so far 
as certain markets in South America are concerned. 





HIGH-POWER DIESEL ENGINES. 


WE publish elsewhere this week extracts from a 
paper on ‘ Diesel Engines,’ which was read by Mr. 
James Richardson, B.Sc., before the Junior Institution 
of Engineers some time ago. It is one of the most 
practical papers that has been read on the subject, 
based as it is largely on the actual experience of the 
author in Diesel engine construction. But it is of 
great length, and in order to save the time of those 
who are too busy to read it right through, we propose 
to deal briefly with some of the points raised. The 
author states as his opinion at the start that the 
marine Diesel engine has not fulfilled the expectations 
of the early enthusiasts, for the reasons that designs 
were based upon pure theory without the necessary 
scientific experimental work in advancing from one 
size of cylinder to a bigger one, and that it was 
assumed that the conditions applying to the con- 
struction of land engines would apply equally well to 
the construction of marine engines. He does admit, 
however, that entire success has been achieved by 
those firms who were primarily marine engineers, 
who have been conservative in increasing cylinder 
diameter, who have made no attempt to cut weight, 
and who have stuck to the four-cycle. Though he 
gives no names, his remarks clearly indicate two of 
the firms referred to, and we have obtained from them 
—Messrs. Burmeister and Wain, of Copenhagen, 
and the Nederlandsche Fabriek, of Amsterdam—a 
table showing the progressive increases in diameter 
of cylinder made by them during the last few years. 
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The author then proceeds to consider future possi- 
pilities, but in this he appears to be of opinion that 
the four-cyele engine has reached the limits of its 
success as he rules it out, and confines himself to the 
two-cycle on the plea that “the power of the four- 
stroke cycle engine is limited by the difficulties of 
dealing with the exhaust unless auxiliary exhaust 
ports be introduced.” These auxiliary exhaust ports, 
he points out, would, while overcoming the difficulties 
with the exhaust valves, lead to a reduction in the 
mean effective pressure on the expansion stroke by 
early opening and on the compression stroke by late 
closing. The latter-objection could, however, be 
overcome by putting the admission air under a slight 

ressure, and we venture to think that even with the 
trifling loss on the expansion stroke, a forced induc- 


Burmeister and Wain. 




















No. of | LH.P. 
Date. | cyls. Dia. | Stroke. | Revs. | 1H.P per 
| cylinder. 
og mm. | mm. 
1911 s | 530 730 145 1250 156 
912 | 8 | 590 800 125 1500 | 187 
1913 6 740 1100 100 2000 | 333 
| | 
Nederlandsche Fabriek. 
| i | 
wo. of | | B.H.P. 
Date. | cyls. Dia. Stroke. | Revs. | B.H.P. per 
| See Fears unre Pate cylinder. 
| mm, | mm. 
1909 | 64 | «S820 420 235 190 | 47 
1910 | 6 | 400 | 600 150 450 | 75 
g12 6 560 | 1000 125 1100 | 183 
1 | | 








tion, auxiliary exhaust port, four-cycle engine should 
maintain its present position vis d-vis the two-cycle. 
The author admits in the 1 ext line that the gain in 
weight and space occupied with the two-cycle is not 
great, and that even the small saving is neutralised 
by the greater fuel consumption ; and his real claim 
is justly founded on the fact that the two-cycle engine 
gives the greatest mean effective pressure per revolu- 
tion. 

A condition with regard to the speed of revolution 
of the Diesel engine which is very generally over- 
looked is involved in the statement that “‘ the accuracy 
of workmanship and the excellence of materials 
required by those parts subjected to pressure and to 
temperature make it possible economically to run the 
oil engine at a relatively high normal speed of revolu- 
tion.” We are not at all sure that we agree with the 
author in his suggestion, which comes a little later 
for raising the mechanical efficiency of a Diesel engine 
by dividing up the fuel injection between two or more 
fuel valves opening at different periods of the stroke. 
He suggests that the valves which open after the 
preliminary ignition charge has been injected would 
require a lower pressure of air for the injection of the 
fuel, and that this would result in a reduction in the 
size of the compressor and the power required to 
drive it. This reduction would, however, we believe, 
be so trifling in practice as not to be worth the expense 
of the extra valves with their driving gear, simple 
though the latter might be. The figures given by the 
author in reference to the maximum load on the main 
bearings of a steam engine as compared with the 
corresponding figures from an oil engine, are very 
significant, especially with regard to the rate of 
change, in their relation to the strength of the crank 
shaft, framing, and bed-plate. A very important 
point is also brought out in the diagrams showing the 
forces acting on the guide, which in an oil engine are 
reversed and not constant,as with the steam engine ; 
this, again, is an item not generally realised. The 
portion of the paper dealing with the engine framing 
is especially interesting, and the importance of keep- 
ing the load as near the centre of the shaft as possible 
and of relieving the cylinder altogether of longitudinal 
stresses, is clearly demonstrated. 

An interesting portion of the paper is, too, that 
which deals with cylinder castings and the various 
forms they may take and the stresses they have to 
withstand. The author is in favour of the jacket, 
liner, and cover being made as three separate units, 
even though this arrangement involves a somewhat 
big mass of metal at the top of the combustion 
chamber, which is difficult to cool. He proposes, 
however, to overcome this difficulty by means of a 
novel design of cover, in which the load is taken on a 
steel plate bolted down to the cylinder flange in the 
usual way, whilst on the underside of this plate and 
spigoted into the bore of the cylinder is a cast iron 
water container, as shown by an illustration in the 
paper. By means of the spigot the combustion 
chamber is carried down well below the mass of metal 
formed by the junction of the liner with the cylinder, 
and so could be completely water-jacketed, and the 
author claims that the construction is simpler and that 
the water spaces are more accessible. We are afraid: 
that we can hardly agree that the form of construction 
18 simpler than an ordinary cast iron cover with the 
same number of valves in it, and we cannot believe that 
it would be an easy job to make a good joint for the 
valve cage between the steel plate, which is com- 
paratively cool, and the cast iron, which is subject 
to the full explosion temperature on one side and water 
on the other. The author apparently only suggests 


the plan for engines with port scavenging—that is, 





with only the fuel valve in the cover—and he no doubt 
recognises that it would be infinitely more difficult 
if there were two or three valves. It appears to us 
that the only way in which these joints could be made 
satisfactorily would be to cast a boss up from the 
bottom part to a height equal to the sides, and to 
machine this face flush right across; the steel plate 
would then make the water joint on the outer edge 
of the top of the boss. It would be provided with 
a hole round the central part of the boss, through 
which the valve could be jointed on to the face of the 
boss clear altogether of the steel plate. One of 
the objects aimed at by the author could be achieved 
by simply putting a more or less shallow spigot on 
the underside of a cover of ordinary form. 

What would have been the most valuable portion 
of the paper but for one omission is that which deals 
with the materials of which cylinders and liners should 
be”made. Not only are the conditions which such 
materials have to fulfil given very clearly, but their 
constituents are hinted at, and the author shows in 
the form of a table the serious effects of “‘ growth” 
in cast iron of unsuitable mixture and the reduction 
in ‘ growth” when cast iron of a suitable mixture 
is used. The, perhaps natural, omission to give away 
the composition of this particular mixture goes a 
long way to detract from the value of the rest of the 
information, though at this we have undoubtedly 
no right to cavil. A lot of useful information follows 
on the subject of compressors, scavenging pumps, 
starting, &c., and we are glad to note that preliminary 
warming of the cylinders is recommended before 
starting up, as tending both to facilitate starting and 
to relieve the cylinders of excessive temperature 
variations. We have only space here to touch upon 
so few of the many interesting points dealt with by 
the author that we would recommend those who 
wish for fuller information to read through the paper 
itself. 








LITERATURE. 


By Joseph P. Iddings. Vol. II. 
John Wiley and 





Igneous Rocks. 
Pages, 9in. by 6in., xi. and 685. 
Sons. Cloth, 25s. 6d. net. 

General Metallurgy. By H. O. Hofman. Pages, 
9in. by 6in., xiii. and 909. McGraw-Hill Book 
Company. Cloth 25s. net. 

THE authors of these two books are men of the highest 
standing in the scientific and technical circles of the 
United States, and yet display in a marked manner, 
in these instances perhaps unconsciously, that curious 
striving for originality which so frequently mars the 
work of their countrymen. In Professor Iddings’ 
case the result is rather irritating without compensa- 
tory advantage, but in Professor Hofman’s case the 
result is a distinct success, which is the more agreeable 
as it could never have been anticipated from the 
magnitude of the task undertaken. The phase 
assumed by Professor Iddings’ originality is a labori- 
ous endeavour to make an inauspicious system of 
classification, to which he himself is much attached, 
appear useful ; whilst that of Professor Hofman is 
the inclusion in one comparatively small volume of 
a wide field of technology usually regarded as without 
the range of metallurgy as well as the whole extensive 
range of that comprehensive subject itself, and he 
has done it well. The book is indeed a masterpiece 
of lucidity and compression; the latter feature is 
greatly aided by the liberal and sensible use of 
chemical formule. 

Of course, as one would expect from him, Professor 
Iddings, in spite of the vaunted classification, fur- 
nishes in Part I. of his book a mass of valuable informa- 
tion relating to composition, texture, classification, 
description, and occurrence of rocks; and these in 
such numbers that the mere contemplation of their 
names is appalling. In Part II., by the aid of maps, 
he indicates the very extended distribution of these 
rocks over the surface of the earth and gives some 
account of the rocks encountered at each locality. 
This section of the book is quite attractive, and one 
rather wishes that some descriptions of other rocks 
were also given, but the restrictions indicated by the 
title preclude this. This volume should prove a useful 
book for reference ; although the author’s own refer- 
ences are inconveniently massed together at the end, 
where, too, Vol. II. is referred to as Part II.; but there 
are many slips in both books, including an upside- 
down figure—Hofman, p. 321. 

Professor Hofman disposes of his prodigious task 
in thirteen chapters. A short one of a page and a 
half provides an introduction, and Chapter II., 
pp. 3 to 32, deals with the ‘“ properties of metals.” 
Every metal known seems to be included, as well as 
different forms of the same metal; for example, 
iron, molten iron, wrought iron, steel, white cast 
iron, grey cast iron. Many, many mysteries of 
bygone days may be dispelled by perusing this 
chapter. Chapter III., pp. 33-69, is devoted to 
‘“* Alloys,” and the characters of these substances 
are set forth in a systematic and progressive manner ; 
binary alloys to start with, with simple equilibrium 
diagrams passing onwards until the most complex 
are reached, with diagrams that recall sections of 
Chinese puzzles ; but all clearly explained. ‘‘ Metallic 
Compounds” receive attention in Chapter IV., 
pp. 70-102, and ‘’Cres” in Chapter V., which covers 
less than a page; yet this queer little chapter con- 





tains a definition of ore that is by no means generally 
accepted. The chapter on “ Fuel,’ pp. 104-340, 
includes all sorts of fuels, solid, liquid, and gas, as 
well as the ways of preparing them—briquetting, 
coking, producers, &c.—and using them. Even 
liquid fuel burners are included, and their relative 
merits and pyrometry are well set forth. In Chapter 
VII. ‘* Refractory Materials” find place, pp. 341-378, 
whilst Chapter VIII., pp. 379-503, furnishes a fine 
review of ‘‘ Pyrometallurgical Processes and 
Apparatus,” and there are iron, copper, and other 
blast furnaces, reverberatory furnaces, furnaces 
fired with dust, with oil, with gas, electric furnaces, 
&c. &c., all set forth in rich profusion. ‘‘ Hydro- 
metallurgical Processes and Apparatus”? and “ Elec- 
trometallurgical Processes and Apparatus” are 
treated more briefly and find place in Chapters [X. 
and X. respectively. Chapter XI., pp. 534-883, 
covers a great range of subjects, including those 
already noted as not usually appearing under the 
head Metallurgy. Here we?may read about gold 
milling and its machinery ;¥ ore dressing and its 
appliances, with pumps, filter presses, &c.; rolling 
mills; wire-drawing; blowing machinery; blast 
heating, blast drying by freezing; gas washing and 
fume and dust separation, and much more. Chapter 
XII. briefly notices ‘‘ Metallurgical Products,” and 
Chapter XIII. ‘‘ Economic Considerations.” All 
the matter is abundantly and well illustrated by 
figures and diagrams, whilst references to literature 
are numerous, and in this case handy at the place 
where wanted. 

The author set out to cover the field of general 
metallurgy as a whole; to combine the results of 
older work with those of modern research, and to 
treat the whole from the point of view of the metal- 
lurgist, with a leaning towards physical chemistry. 
Mechanical processes were to receive more considera- 
tion than has been customary ; technical literature 
was to be drawn on freely ; all this is precisely what 
the author has done, and, in conjunction with an 
ample “draft on his own personal observations, has, 
as a result, produced this highly valuable volume. 





SHORT NOTICES. 


The Riddle of Mars. By C. E. Housden. London : 
Longmans, Green and Co.—This is a small volume—it 
contains less than seventy pages—but it is amazing in 
its boldness. In Mars, we read, there is no rain. The 
water evaporated is returned to the surface in the polar 
regions in the form of ice spicules, hail, snow or sleet. 
This fact, according to the author, is the key to the riddle 
of Mars. The polar caps melt twice a year, and the water 
thus set free, again according to the author, is utilised 
in a gigantic artificial irrigation system of which Lowell’s 
“‘ canals ” are the outward signs. During part of the year 
the Martians draw upon the underground water for their 
irrigation supplies. The author indulges in much hypo- 
thesis, and advances statements and beliefs on evidence 
of the extremest tenuity. Among other matters, he 
calculates the size and number of the irrigation pipes, 
and the situation and the capacity of the irrigation pump- 
ing stations. In our opinion, this is science run mad ; 
nevertheless, the book makes interesting reading for an 
idle hour. 

Marine Engineering. By Engineer-Captain A. E. 
Tompkins. London: Macmillan and Co., Limited. Price 
15s. net.—This is the fourth edition of Engineer-Captain 
Tompkins’ well-known and valuable work. Since the 
third edition was issued six years ago marine engineering 
practice has advanced considerably, and, accordingly, we 
find the present volume in a revised and partially re- 
written form. The principal additions are made in the 
chapters on the marine steam turbine and internal com- 
bustion engines. The book aims, of course, at being a 
general treatise on marine engineering, and hence does not 
go very fully into any particular subject. Still, it strikes 
us as somewhat curious that in the chapter on internal 
combustion engines attention should be concentrated 
on ordinary types of oil and gas engines, ignition systems, 
and gas producers, while the Diesel engine is dismissed 
almost perfunctorily. 

Structural Geology. By C. K. Leith. London: Con- 
stable and Co., Limited. Price 6s. 6d. net.—It is eminently 
desirable that a student having mastered a general treatise 
such as Professor Park’s should proceed to the study of 
specialised works on the different branches of geology. 
Mr. Leith’s book is one such as this, and deals with the 
study and interpretation of rock structures as such 
structures affect stratigraphy, the unravelling of the earth’s 
history, and the application of geology to mining, civil 
engineering, &c. The volume is well written and illus- 
trated, but here, again, we have to complain that the work 
and memoirs of the Geological Surveys of the United 
States and Canada are relied upon almost exclusively for 
furnishing illustrative examples. 
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“* Electrical Review” List of Electricity Supply Under- 
takings, Electric Tramways and Railways, and Electric 
Power Companies of the United Kingdom. London: H. 
Alabaster, Gatehouse and Co., 4, Ludgate-hill. Price Is. 
net. 








654 


THE ENGINEER 


JUNE 12, 1914 





—_ 





WATER-SOFTENING PLANT AT HOOTON, 
CHESHIRE. 


In view of the great amount of attention which is 
now being paid to the provision of pure and wholesome 
water by public authorities in this country, the plant for 
softening and eliminating the iron from the water supplied 
from Hooton by the West Cheshire Water Company to 











Fig. 1—IRON REMOVING PLANT 


some eight townships is of special interest. This com- 
pany obtains its supply of water by pumping from 
boreholes with an average depth of 800ft., but until 
recently the water did not comply with the requirements 
of an Act of Parliament which stipulates a limit of 10 deg. 
of hardness. The water also contains iron in solution. 
The analysis of the initial hardness of the water is as 
follows :—Temporary hardness, 12 deg.; permanent 


<— 9 One — 100 re — 10'O—ake- —40'0"—se— 100" ve —10'0—» 











for removing the iron are each capable of treating two 
million gallons of water before it is necessary to 
regenerate the manganese Permutit. The latter is 
a body highly charged with oxygen, which it gives off 
to salts having an affinity for oxygen, and it continues 








— 


To revivify the Permutit a 10 per cent. solution f 
sodium chloride is used. Before this is. introduced inte 
the battery the Permutit is agitated by reversing tho Psa 
that is, the water enters at the bottom instead of at the to)’ 
the object being to remove any air and to fill up channels 





Fig. 2—GENERAL VIEW OF SOFTENER HOUSE 


to liberate oxygen and have a purifying action until the 
whole of this gas has been absorbed, when regeneration is 
necessary. This is done by passing through the base a 
solution of potassium permanganate from which the 
Permutit abstracts oxygen, which it retains. Before 
the regenerating process it is necessary to flush back 
the precipitated iron by reversing the flow of water through 
the filters. The regeneration of the filters occupies twelve 


, which may have been formed during the softening process, 
| When this operation has been completed the salt solution 
| is pumped into the sodium Permutit filters at the top and 
| percolates slowly through the medium. The spent solution 
|is a clear liquor containing calcium and magnesium 
chloride, and it leaves the filter by means of a tap placed at 
about the same level as the top of the bed of Permutit, 
' thus obviating any possibility of error on the part of the 
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Fig. 3—ARRANGEMENT OF THE WATER SOFTENING INSTALLATION 


hardness, 7 deg. = 19 deg. total hardness. It was there- 
fore decided to lay down a plant on the Permutit system, 
of which the following is a description. Figs. 1 and 2 
are from photographic views of the plant, Fig. 1 being a 
view of the iron eliminating apparatus and Fig. 2 a general 
vi2w of the softening plant. Fig. 3 shows the whole plant 
in plan and elevation, and Fig. 4 is a sectional elevation 
of one of the softening units, of which there are fourteen. 
Briefly it may be stated that a direct-acting pump forces 
the whole of the water, amounting to 2,000,000 gallons 
per day, through the iron eliminating plant—Fig. 1—where 
all traces of iron are removed. One-half of this volume is 
then passed through the sodium Permutit softeners before 
mixing with the other half of the crude hard iron-free 
water. In this way the water entering the public mains is 
reduced to an average of 9 deg. of hardness; this degree 
by an adjustment of the main valves being variable at will. 
It should be pointed out that the iron eliminating and 
softening plant is placed on the delivery side of the pump, 
and is consequently under the pump and main pressure, 
which varies between 801lb. and 90 lb. per square inch. 
The iron eliminating plant consists of two manganese 
Permutit filters, each 9ft. diameter by 12ft. high, tested to 
a pressure of 150 lb. per square inch. The water contain- 
ing iron enters the filter at the top and percolates through 
the manganese Permutit, where the iron is precipitated 
and arrested by the oxygen liberated from the manganese 
base. ; ' 

Leaving these filters at the bottom the water ther 
passes to the sodium Permutit plant, where it undergoes 
a softening process. It may be mentioned that the filters 





hours, and 800 gallons of solution are required for each | 


unit. The outlet for the regenerating solution is so 


arranged that it is impossible for the latter to pass through | 
too quickly, and under no circumstances is it possible for | 
the Permutit to avoid being submerged in the solution. | 
On the completion of the regeneration process the hard 
water is allowed to enter the plant at the top to wash | 


away any traces of regenerating solution still in the plant. 


This operation only occupies a few minutes, and as soon | 


as the filter is cleaned it is again ready for operation. 
The sodium Permutit section of the plant consists of two 


batteries, each of seven units, each unit being 9ft. dia- | 


meter by 12ft. high, and working under a pressure of 


between 80lb. and 90lb. per square inch. The two | 


batteries are so arranged that one battery suffices to treat 


the whole supply for twelve hours, after which it is shut | 


down for regeneration, and the other battery put into 
action. The second battery then treats the water for 
twelve hours, while the first battery is undergoing regenera- 
tion, and so on. 
filters at the top, percolates through the sodium Permutit, 
and leaves at the bottom free from traces of calcium and 
magnesium, being delivered at zero degree of hardness. 
As our readers are already aware, the action of the sodium 
Permutit is one of base exchange, the active base in 
the Permutit being sodium, and those of the water calcium 
and magnesium. In passing through theplant the calcium 
and magnesium are absorbed in exchange for the sodium, 
which is turned out and absorbed by the water. The 
action is, of course, purely chemical, and there is no visible 
alteration of the water, no precipitate or sludge being formed. 


The iron-free water enters the softening | 
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Fig. 4—PERMUTIT SOFTENING UNIT 
































requires renewing. There is no formation of sludge, and 
during the active working of the plant no chemical nor 
other reagent comes in contact with the water under 
treatment. 


The mixing of the salt or regenerating solution is done 
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SEVENTEEN-FOOT RAIL-PLANING MACHINE 


SMITH AND COVENTRY, LIMITED, MANCHESTER, ENGINEERS 








in ferro-concrete tanks—Fig. 3—where a 10 per cent. 
solution is prepared, and the salt on its way to the filters 
is passed through a mechanical filter to arrest any foreign 
matter or dirt. After passing through the sodium 
Permutit plant the water is mixed in a chamber with an 
equal quantity of water from which the iron only has 
been removed. After becoming thoroughly mixed the 
resultant water is passed into the mains at, as we have 
said, about 9 deg. of hardness. A feature claimed for this 
process is that the mixing of the two waters is unaccom- 
panied by any reaction, owing to the fact that carbonic 
acid gas is not affected by the Permutit. 

It will have been observed that the installation is free 
from moving parts, with the exception of the pump, which 
lifts the salt solution from the mixing tanks. 
the centrifugal pattern driven by a Pelton wheel. 
salt is mixed by allowing the water to enter the tank at 
several points at the bottom, the amount used being 
about 2 tons 17 ewt. per battery for twelve hours. The 
water used to drive the Pelton wheel is afterwards led 
back into the well, so that there is no loss on this account, 


This is of | 
The | 


while the water required for agitating the filters before | 


regeneration can also be led back to the suction reservoir, 
as it contains no dirt. 

The wash water for removing the traces of salt after 
regeneration is allowed to run to waste. The water used 
for agitating purposes can be returned to the reserve tank, 


but at the present time this course has not been adopted, | 


and the water is also led to waste. The total waste, includ- 
ing water used to make up the salt solution—10,000 gallons 
at each regeneration—is equal to 58,000 gallons, while 
2,000,000 gallons of water‘are delivered to the mains. 

The plant at Hooton has now been at work over fifteen 
months with complete satisfaction, the water entering 
the mains being at no time harder than the specified 
10 deg. The wastage is small, and the cost of treatment 
per 1000 gallons delivered, including salt for the sodium 


filter and potassium permanganate for the manganese | 
filters, interest. on capital, depreciation, and attendant’s | 


wages, amounts, we are informed, to 0.7d. 








RAIL PLANING MACHINE. 


Tue accompanying illustration represents one of the 
two large rail planing machines built by Smith and 
Coventry, Limited, Manchester, under the new Bate- 
man patents, to which our Manchester correspondent 
referred in these columns on May 22nd. The machines 
have a stroke of 17ft. and are fitted with two tool boxes 
on the cross slides arranged to carry four tools and self- 
acting in the horizontal traverse. As we have already 
described the chief points of this type of tool in THE 
ENGINEER, October 11th, 1912, we need do no more than 
mention that the most essential feature of the machines 
is the exceptional utilisation of fly-wheel energy, combined 
with its prompt application to the gears controlling the 
movement of the table. Two fly-wheels are employed, 

















one on either side of the machine. They are driven 
continuously by open belts and are alternately coupled 
up to the cutting and return trains of gearing by means 
of friction bands carried in the fly-wheels. These bands 
are instantaneously brought into contact with the peri- 
pheries of the pulleys keyed on to the driving shafts. 
the cutting side there is, in addition, a positive clutch 
connection between the fly-wheel and the pulley which is 
brought into use automatically immediately the reverse 
preceding the cutting stroke is completed. Both cutting 
and return belts run in the same direction, so that the 
fly-wheel on the cutting side has the assistance of the fly- 
wheel on the return side when cutting, and vice versd. 
The arrangement of the gearing renders high belt 
velocity unnecessary. It never exceeds 2500ft. per 
minute even on the quick return stroke. Another feature 
of the tool is the steadiness of the drive, which is largely 
brought about by the fact that all the gear wheels, with 
the exception of one pinion run loose on their shafts, 


thus eliminating torsion in the shafts and transmitting | 
the power through the peripheries of the wheels them- | 


selves. The bed, table, and other parts of the machine 
are of ample proportions, the centre portion of the bed, 
which is the part subject to the greatest stresses, being 
continued below the surface of the floor, making a total 
depth of 36in. 
are as follows :—Distance between the uprights, 3ft. 6in.; 
width of table, 3ft. 4in.; depth of cross slide, lft. 9in.; 
distance from the underside of the cross slide to the table, 
12in.; range of feeds, sin. to *in.; cutting speed, 30ft. 
per minute; return speed, 100ft. per minute; _bull- 
wheel, 48in. diameter; teeth in bull-wheel, 8}in. wide. 


The following tests of the machine have been supplied | 


by the makers :— 


Length of stroke 16ft. Sit. 4ft. 
Cutting speed 30ft. 30ft. 30ft 
Return speed .. 100ft. 100ft. 100ft 
Number of cycles Five Five Five 
Calculated time 3m. 28s. 1m. 44s. Om. 52s. 
Actual time taken . 3m. 30s. 1m. 45s. Om. 5558 
Time lost on nine reversals 2s. ls. 3s. 
Average horse-power indi- 

cated during test .. 2.35 2.4 3.06 


In a test on two steel rails—50 tons tensile—four tools 
cutting, each tool taking a cut lin. deep with s:in. feed, 


| cutting speed 30ft., the average horse-power indicated 


during the test was 9.22. The length of the cut was 11ft. 
starting at nothing and finishing as above. On two steel 
rails as above, two tools cutting, each tool taking a cut 
1jin. deep with sin. feed, cutting speed 37ft., the average 
horse-power indicated during the test was 9.2. The 
length of the cut was 9ft. 








Ir is reported that Sir William Willcocks has been 
retained by the United States Government as a consulting 
engineer in the Reclamation (Irrigation) Service. He is 
said to have left Phrenix, Arizona, recently for Yume, 
Arizona, and will make a tour of all the Government 
irrigation works. : 


On |} 


The leading dimensions of the machine | 


WIRELESS TELEGRAPHY RESEARCH. 


THERE has just been issued as a White Paper, 
Cd. 7428, the report of the Committee appointed 
by the Postmaster-General to consider and report 
how far and by what methods the State should make 
provision for research work in the science of wireless 
telegraphy. We reprint it in full below. 


To the Right Hon. C. E. Hobhouse, His Majesty’s Postmaster- 
General. 


Sir.—Under the terms of our appointment we were requested 
to consider and report how far and by what methods the State 
should make provision for research work in the science of wireless 

| telegraphy, and whether any organisation which may be esta- 
blished should include problems connected with ordinary tele- 
graphy or telephony. 

2. Immediately after our appointment we took measures to 
inquire (1) what work either by way of experiment or research 
in matters connected with wireless telegraphy was being already 
done by Government Departments in this country, and (2) 

| what work was being done on similar lines by State Departments 
or Institutions in the United States and in Germany. 

3. As the result of our first inquiry, we ascertained the several 

| facts stated in the four following paragraphs of this report. 
4. Valuable work in the way both of experiment and of 
| research has for scme time past been and is now being done in 
the engineering department of the General Post-office. Such 
department, however, is sometimes hampered by insufficiency 
of funds, and the matters it investigates are unavoidably such 
as have an immediate bearing on service problems rather than 
| on the principles which underlie wireless telegraphy on its 
scientific side. 

5. Valuable work by way of experiment and research is 
| also being done by the Admiralty, but this, as might be 
| expected, is almost entirely restricted to matters having an 

immediate bearing on the adaptation of the methods of wireless 
telegraphy to meet service conditions. 
| 6. Some work is also being done both by way of experiment 
| and research by the War-office, but again chiefly with a view 
| to the practical requirements of the military authorities. 
| 1%. Those responsible for the departmental work to which we 
have referred are of opinion that further experiment and 
| research in matters of general principle with which the depart- 
| ments cannot under present conditions deal themselves is 
| urgently needed. A detailed list of such matters has been laid 
| 


before us, and will be found in ti:e schedule hereto. It will be 
seen that some of these matters can only be studied in a labora- 
tory, while for others the use of a fully equipped telegraphic 
or wireless station is necessary. 

8. As the result of our second inquiry, we ascertained that 
both in the United States and in Germany the State makes 
more liberal and extensive provision than is made by the State 
| in this country for research and experimental work in wireless 
telegraphy. : 

9. In the United States this work is undertaken by three 
| distinct departments, namely, the Navy, the Army Signal 
Service Corps, and the Bureau of Standards, but in order to 
| 


| secure economy and co-operation all these departments are for 

| purposes of laboratory research brought under one roof in the 
buildings of the Bureau of Standards. 

| 10. In Germany the work is carried out by the Post-office 

in the Kaiserliches Versuchsamt, a building containing 30,000 

| square feet of floor space. The work undertaken in this building 

|is not confined to wireless telegraphy, but covers the whole 
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range of electrical engineering as applied to telegraphy, whether 
ordinary or wireless, and telephony. It is under the direction 
of Dr. Strecker, assisted by a large and competent staff, the 
research work in wireless telegraphy being under the charge of 
Dr. Kiebitz and Dr. Breisig. Research work of importance in 
wireless telegraphy has also been conducted by Dr. Lindemann 
at the Reichanstalt in Berlin, and by Dr. Reich in the Naval 
and Military Radio-electric Laboratory in Géttingen. 

11. It must be remembered that the scientific results of the 
research work undertaken by the State, both in the United 
States and Germany, are for the most part published, and this 
country benefits thereby. 

12. A careful consideration of the above facts has led us to 
the following conclusions, namely :— 

(1) That it is desirable to establish some body or institu- 
tion to initiate and control research in matters of general 
principle which cannot conveniently be investigated in 
departmental laboratories, to co-ordinate as far as may be 
the work now undertaken by the Post-office, Admiralty 
and War-office, tively, in connection with experiment 
and research in wireless telegraphy, so as to prevent work 
undertaken by one department overlapping work under- 
taken by another, and thus secure economy, and to discuss 
any difficulties arising in practice. 

(2) That the work now being done by the departments 
should be continued and ‘extended, opportunities being 
also found for the departmental engineers to carry out 
such experiments and tests as may be approved by the 
body or institution to be established for the purposes 
above referred to, and may require high power and service 
conditions. 

(3) That it is desirable to establish a research laboratory 
as distinguished from the existing departmental labora- 
tories and service stations—in which research work bearing 
on the practical needs of the services should be carried 
out under the guidance of the body or institution above 
referred to. 

(4) That though the work to be undertaken by the new 
body or institution and in the new laboratory, the establish- 
ment of which we recommend, will principally concern 
wireless telegraphy, it is undesirable to exclude therefrom 
the problems a ordinary telegraphy and telephony. 

13. In considering the lines on which the proposed new body 
or institution should be established, we have derived great 
assistance from the experience of the Advisory Committee for 
Aeronautics established in 1909. We understand that this 
Committee has worked smoothly and satisfactorily, and has 
fulfilled the purposes for which it was created, those purposes 
being in all respects analogous to the purposes which we have 
in view. The research work of this Committee is carried out 
in the National Physical Laboratory at Teddington, and we 
are of opinion that the new Research Laboratory for Wireless 
Telegraphy should also be worked in connection with that 
institution, 

14. After careful consideration we have formulated and 
recommend the adoption of the following scheme, in which the 
word telegraphy is, except where the context otherwise requires, 
used to cover not only wireless telegraphy and telephony, but 
also ordinary telegraphy and telephony. The details of the 
scheme, including estimates of the probable expenditure, have 
been formulated by a Sub-committee* whom we appointed 
for the purpose. 


SCHEME, 


15. The Government should appoint a National Committee 
for Telegraphic Research, whose duty it will be to promote 
generally in the public interest, both by theoretical investiga- 
tion and by experiment, the progress of scientific telegraphy 
and telephony, and to co-ordinate and supplement the work 
now being done in the Government Departments interested in 
such progress. 

16. The Government should establish a National Research 
Laboratory with a special scientific staff to undertake, under 
the direction of the Committee, and on the lines laid down in 
this report, telegraphic investigation, the results of which 
should be available for all Departments of the public service, 
and to co-operate with these Departments in dealing with the 
scientific aspects of practical problems arising out of service 
conditions. This laboratory should be established at Teddington 
in co-operation with the National Physical Laboratory, under 
the conditions hereafter specified. 


I.—Tue Nationat TELEGRAPHIC RESEARCH COMMITTEE. 
(1) Membership of the Committee. 


The National Committee for Telegraphic Research should 
consist of twelve members, and be constituted as follows :— 
Two members representing the Admiralty, one member repre- 
senting the War-office, two members representing the Post- 
office, two members appointed directly by the Treasury, three 
members appointed by the Treasury on the nomination of the 
Royal Society, one member appointed by the Treasury on the 
nomination of the Institution of Electrical Engineers, the 
Director of the National Physical Laboratory. The two members 
appointed directly by the Treasury should not be departmental 
officials, the Departments being sufficiently represented on the 
Committee in other ways. The Committee should appoint a 
secretary, and should also out of its own members select a 
president and a chairman. Tho secretary, in addition to possess- 
ing the usual qualifications for such a post, including a know- 
ledge of French and German, should be a man of technical 
training and experience. 


The appointment of each of the members nominated by the 
Treasury, the Royal Society, and the Institution of Electrical 
Engineers should be for three years, two of the six retiring in 
each year. A retiring member should be eligible for reappoint- 
ment in cases where it is important that his services shculd be 
retained. 

Of the six members nominated by the Treasury, the Royal 
Society, and the Institution of Electrical Engineers, two should 
in the first instance hold office for one year, two for two years, 
and two for three years. All subsequent appointments should 
be for three years. 


Any vacancy should be filled on the nomination of the body 
which nominated the member whose vacancy has to be filled up. 


No member of the Committee should give advice connected 
with telegraphy or telephony to any commercial firm on any 
matter connected with the work of the Committee, except with 
the consent of the Committee, and in any doubtful case such 
consent should not be given without the approval of the Depart- 
ment concerned. 

Any member of the Committee who may act as adviser to 
any private firm or individual on any subject dealt with by 
the Committee or investigated in the Research Laboratory 
should notify the fact to the President of the Committee, and, 
if the President thinks fit, acquaint him with the nature of 
the advice he has given or may give from time to time. In 
any matter of importance which may be brought before the 
Committee it should be the duty of the president to call the 
attention of the Committee to the fact that one of their number 
is interested in his private capacity, and thereupon the Com- 
mittee should have power, if it consider it desirable, to request 
pr — in question to withdraw while such matter is being 

iscussed. 





* This Sub-committee consisted of Sir Henry Norman (Chairman), Sir 
Joseph Larmor, Dr. Glazebrook, Mr. Duddell, Rear-Admiral Charlton, 
and Commander Loring. 





(2) Duties of the Committee. 


The Committee should meet at regular intervals, 
be their duty— 

(1) To consider generally and to promote by original 
investigation the progress of telegraphic research, to 
formulate sch of investigation at the Research Labora- 
tory or elsewhere, to apes the consequent experiments, 
and to discuss the results. 

(2) To consider problems submitted by the Departments 
and to arrange for experiments for their elucidation. 

(3) To examine plans and designs for new methods and 
apparatus when submitted to them, and to report thereon 
if they see fit. 

The Government Departments would continue to conduct, 
as now, researches or inquiries arising out of their own adminis- 
tration independently of the work of the Committee, and ampler 
provision for this purpose should be made in the departmental 
estimates. Where the results of these inquiries are of general 
interest they should, as far as possible, be communicated to the 
Committee for the advantage of other Departments interested. 

The Departments concerned with telegraphic problems should, 
on the one hand, be entitled to the assistance of the Committee, 
and should, on the other hand, assist the Committee as far as 
possible in carrying out such researches as can most con- 
veniently be made in their respective stations; but the head 
of each Department should have absolute discretion in deciding 
whether any scheme of experiment can be conveniently carried 
out at a station in his charge. 

These departmental stations would include— 

t (a) The Admiralty wireless stations and experimental 
lepots. 

(b) The Post-offiee Laboratory and wireless stations. ¥ ¥ 

{c) The Army Experimental Section and such field 
stations as may be available. 

With regard to these stations and the work done at them, the 
Committee would be in a purely advisory relation to the 
Departments. 

The Committee should issue an annual report to be laid 
before Parliament. They should publish or authorise publica- 
tion of such researches as they may consider useful for the 
advancement of science generally, and which are not of a 
confidential nature. 

The Committee should have power in its discretion to organise 
or co-operate in international scientific investigations bearing 
on telegraphy. 


It should 





II.—Tue Nationat Researcu LaBoratory. 
(1) Its Duties and Equipment. 


The Research Laboratory should be established with a 
special staff to carry on, under the direction of the National 
Committee for Telegraphic Research, scientific investigations 
in the methods of telegraphy, which have relation to the im- 
provement of radio-telegraphic communication within the 
£mpire or are otherwise useful in the public interest, and to 
assist the Departments in dealing with the scientific aspects 
of practical problems arising cut of service conditions. 

This laboratory should be established at the National Physical 
Laboratory at Teddington, under the conditions hereafter 
specified. 

A suitable site for a mast with a small building attached 
exists in the paddock to the east of Bushy House, and at the 
proper time H.M. Office of Works should be approached with a 
view to obtaining permission for its use. 

Arrangements should be made for erecting and equipping at 
the Laboratory the necessary new buildings and plant. The 
details of this work must, of course, be left for determination 
by the National Research Committee when constituted, and 
will depend largely on the particular scheme of research which 
such Committee may adopt. 

The work of the National Research Laboratory should, 
however, be limited to research and experimental investigations. 
Routine testing and certifying should continue to be, as it now 
is, part of the normal work of the National Physical Laboratory, 
for which the customary fees would be paid to the Executive 
Committee of that institution. In cases of doubt as to whether 
work should properly be undertaken by the Research Laboratory 
or not, the National Committee should decide. 


(2) Its Staff. 


The National Research Committee should nominate the 
members of the staff, and these, when approved by the Executive 
Committee of the National Physical Laboratory, would be 
appointed by the latter as members of the staff of the National 
Physical Laboratory, and would be subject in all respects to its 
rules. They would be paid by the Executive Committee of the 
Laboratory out of funds placed at its disposal for the purpose 
by the National Committee. They would work under the 
direction of the Director, who would receive his instructions 
—as far as their work is concerned—from the National 
Committee. 

There should be free interchange of assistance and informa- 
tion between the Research Laboratory staff and the depart- 
mental staffs with regard to any experimental work undertaken 
at the laboratory, in which the departmental staff is concerned. 
If thought desirable by the Departments and the National 
Committee, arrangements should be made for the members of 
the departmental staffs to work at the laboratory. 


17. Besides formulating the foregoing scheme we have thought 
it desirable to estimate as far as we are able the expenditure 
which will be required in order to carry it into effect. For 
this purpose we have assumed that the expenditure necessary 
for research and experimental work undertaken by the Depart- 
ments on their own initiative will be provided for, as is now the 
case, in the departmental estimates, but that the funds required 
for the work of the National Research Committee and the 
National Research Laboratory will be provided by the Treasury 
in the form of a grant in aid. 

18. The probable expenditure for this work may be considered 
under the headings of probable annual expenditure and probable 
capital expenditure. 

19. The probable annual expenditure will include (a) the 
honoraria, travelling, secretarial, and other current expenses 
of the National Committee ; (b) the salaries of the staff and the 
current expenses of the Laboratory ; and (c) the cost of experi- 
mental or research work initiated by the Committee at the 
departmental stations or elsewhere than in the Laboratory. 
The expenditure under (b) and (c) must depend largely on the 
particular schemes of work from time to time recommended 
or adopted by the National Committee. With regard to (a), 
we consider that the honoraria of members of the Committee 
may reasonably be fixed at ten guineas a meeting of the full 
Committee or of a Sub-committee appointed by it, the number 
of paid meetings per member per year not to exceed for the first 
two years fifteen, and after the first two years ten meetings. 
Such honoraria would not be payable to the departmental 
members, and in the case of the Director of the National 
Physical Laboratory should be paid to the Treasurer of such 
laboratory. 

20. The probable annual expenditure under all three heads 
has been carefully considered by the Sub-committee, and on 
the footing that the honoraria of the members of the Committee 
will be as above indicated, and that all printing for the Com- 
mittee will be done by the Stationery-office, they estimate such 
expenditure approximately as follows :— 





Staff of Laboratory— : £ 
1 principal assistant commencing at .. 400 
2 assistants commencing at £200 400 
5 juniors commencing at £150 750 
linstrument maker... .. 125 
1 assistant instrument maker 100 
2 laboratory boys at £50 . 100 
lporter .. .. «+. 80 
Secretary and clerk 300 


£2255 
1100 
500 
200 
245 


Honoraria of National Committee 
Expenses of laboratory ws 

Travelling expenses .. .. «- «s 
Heating, gas, lighting, insurance, &c. Sei ee 
Cost of work assigned by the National Com- 
mittee to the Sepnvtnents Re 500 


Total annual cost . . . £4800 

21. The above estimate makes provision among the junior 
staff for a man who, without high scientific qualifications, has 
had experience in the erection of wireless stations, and in the 
designing, use, and testing of wireless plant, and also for a 
skilled operator, preferably an ex-Navy man, who would be 
necessary for the transmission and reception of wireless signals 
and for carrying out research communications with other 
stations. The estimate is also made on the assumption that 
much of the apparatus would be designed and made at the 
laboratory. : 

22. With regard to capital expenditure, this may also be 
considered under three heads :—({a) Mast, aerial, and earth 
connection ; (6) buildings; and (c) equipment. Expenditure 
under al] these heads will, of course, be a matter for tho con. 
sideration of the National Committee, but we think it may be 
assumed that the National Committee will require— 

(a) The erection of a single wooden mast, 150ft. high, 
with suitable antenna and earth connections. 

(b) 1. A one-storey building near the foot of the mast, 
divided into three parts, one to contain the power plant, 
one the transmitting, and one the receiving apparatus, 
One room in this building would need to be metallically 
screened, to permit of the use of certain types of delicate 
apparatus. 2. A laboratory building, with a total floor 
space of 4000 square feet. : 

(c) Equipment on a scale suitable to the above. 

On this assumption our Sub-committee has estimated the 
capital expenditure required at the outset as follows :— 

£ 

300 
1000 
3000 
3000 


(a) The mast, &c. a ade ee 
(b) 1. The building at foot of mast .. 
2. The laboratory building .. 

(c) Equipment .. .. «- «- 


Total .. 


23. The above estimates have after full consideration been 
approved and adopted by all of us with this exception, namely, 
that Sir Alexander King and Mr. R. Wilkins consider that they 
are on a somewhat too liberal scale. 

24. We have spoken of expenditure which will be necessary 
at the outset only. If, as is hoped, the work of the National 
Committee and the National Research Laboratory is found to 
be of great value, it is not improbable that the ational Com- 
mittee may recommend further expenditure both capital and 
annual, and to meet this contingency the buildings above 
referred to should be so designed as-to be readily capable of 
enlargement. Even if the capital expenditure were increased 
by £3000, and the annual expenditure by £2000, the total cost, 
including departmental expenditure for the same purposes, 
would be less than the amount expended for similar purposes 
by the respective Governments of the United States and 
Germany. 

25. We have also carefully considered the question of the 
form in which provision could be most appropriately made for 
the necessary expenditure. On this subject there is a difference 
of opinion between Sir Alexander King, Mr. R. Wilkins and 
Major Guest, on the one hand, and the other members of your 
Committee on the other hand. 

26. Sir Alexander King, Mr. R. Wilkins and Major Guest are 
of opinion that this expenditure should be met, at any rate in 
the first instance, by a lump sum grant—payable by annual 
instalments—to cover @ definite period, say, five to seven 
years, leaving the National Committee to consider and determine 
how the amount granted should from time to time be expended. 
In their opinion, the National Committee will have no direct 
incentive to economy nor any responsible head with whom the 
Treasury can discuss proposed expenditure, and they consider 
that these objections can only be met by a fixed annual grant. 

27. The other members of your Committee take a contrary 
view. In their opinion the proposed National Committee should 
not be placed in the position of having to recommend and under- 
take such work only as can be met out of a fixed annual grant. 
It will be their business to consider and advise year by year 
what work in the way of research or experiment ought to be 
undertaken in the interests of national efficiency, and to estimate 
the probable cost of such work. The cost of work immediately 
and urgently required in the public interest might be in excess 
of the fixed annual grant, and if such work had to be postponed 
or abandoned for this reason, the usefulness of the National 
Committee might be seriously curtailed. It must be remembered 
that all the Departments interested in telegraphy will be repre- 
sented on the National Committee, and it is almost inconceivable 
that the National Committee could recommend and estimate 
for work of which the De ments, through those representa- 
tives, did not approve. Treasury could readily obtain full 
information as to all such work and the estimates in reference 
thereto, either from the National Committee itself or the 
Departments represented on such Committee. In the opinion, 
therefore, of all the members of your Committee—with the 
aforesaid exceptions—by far the better plan would be for the 
National C ittee to prepare year by year a scheme of work 
which they consider to be desirable, and to forward such 
scheme to the Treasury, with estimates of the funds required 
for the ensuing year. The Treasury would: consider these 
estimates, and if they were approved make provision accord- 
ingly. This is the plan which your Committee—with the 
exceptions aforesaid—recommend. It has, as we are informed, 
been adopted in the case of the Aeronautics Committee, and 
has very materially contributed to its success. 

28. We understand that in the case of the Aeronautics 
Committee the grant in aid is paid into the National Physical 
Laboratory’s account at the Bank of England, that all payments 
are made from such account by the Treasurer of the Laboratory, 
and that the Director of such Laboratory is responsible for the 
accounts. We recommend that, subject to the approval of 
the Treasury, the same plan be adopted in the case of the 
National Committee for Telegraphic Research. 

29. Inasmuch as some time must elapse between the appoint- 
ment of the National Committee and the completion of the build- 
ing and equipment of the Research Laboratory under their 
direction, we have thought it desirable to consider whether 
some work on the lines we have suggested could not be usefully 
undertaken in the interval. 

30. Among the subjects for investigation specified in the 
schedule to this report there are certain matters which require 
immediate attention. We may instance the following :— 

(1) Researches into the methods of measuring and 
standardising electrical quantities under high-frequency 
conditions. Among these would be included measure- 











nior 


the 
ra 


als 
her 
hat 
the 


rth 


an. 


th, 


st, 
nt, 


ly 
te 
or 


<a a | 





ER a epee NRA ROPRE 


June 12, 1914 


THE ENGINEER 


657 








—__ 
a 


capacity, wave length, and decrement. 

(2) Investigations into the methods of standardisation 
and construction of instruments such as condensers, 
inductances, resistances, wave meters, &c., and the deter- 
mination of the losses in such instruments. 

(3) A study of receiving circuits in general, including 
variations in type of induct 1» ox 8, detectors, 
telephones, relays and amplifiers. 

31. ‘The plant necessary for investigation into these matters 
would not, at first at any rate, be very extensive, and could, 
as wo are informed by the Director of the National Physical 
Laboratory, be temporarily accommodated in the existing 
rooms of that institution, 

32. We consider it possible that the National Committee may 
desire the opportunity thus afforded of commencing work before 
the new buildings are completed and equipped. 

33. In order to commence work, however, it will be necessary 
that the National Committee should from the date of its appoint- 
ment have the necessary funds at its disposal, and we have 
ascertained from the Treasury that there will be no difficulty 
in providing any funds that may be granted by means of a 





supplementary estimate in June or July of this year. We have’ 


carefully considered the amount which is likely to be required 
by the National Committee bet their appoint t and 
the end of the current fi ] 





al year, ing that the funds 
required for subsequent financial years will be provided in the 
Estimates for those years respectively. In our opinion, in order 
to allow this interim work to be begun with the least possible 
delay, and to secure that the necessary buildings and plant be 
erected and put in working order by as early a date as possible. 
it will be advisable that the National Committee should at 
once have at its disposal a sum of £4000, of which £1000 would 
be for the current expenses of the Committee, £1500 for the 
staff and current expenses of the interim work in the National 
Physical Laboratory, £500 for the purchase of plant for the 
purpose of such interim work, and £1000 towards the cost of the 
mast and aerial and the buildings connected therewith, which 
ought to be put in hand at once. 

34. The consent of the Committee of the National Physical 
Laboratory will have, of course, to be obtained before the 
scheme we recommend can become operative, and if this scheme 
is accepted by the Government it would be well to approach 
such Committee for the purpose of obtaining such consent. 
Subject to questions of detail, we have satisfied ourselves that 
the scheme will be weleomed by the National Physical Labora- 
tory. 

35. We desire to add that the scheme and provisional 
estimates hereinbefore set forth have been submitted to and 
considered and approved by Lord Rayleigh, Sir Oliver Lodge, 
and Dr. Schuster, the S tary of the Royal Society, and we 
have to thank all three for the valuable assistance they have 
given us. 

36. We also desire to thank Colonel Squier, United States 
Military Attaché in London, Dr. Lewald, of the Ministry of the 
Interior, Berlin, and Dr. Strecker, of the Kaiserliches Ver- 
suchsamt, Berlin, for supplying us with information as to the 
research work in wireless telegraphy undertaken by the Govern- 
ments of the United States and Germany respectively. We 
have also to thank our secretary for his services to the Committee. 
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SCHEDULE. 


Improvements in Methods of Measurement of fundamental 

electrical quantities under high-frequency conditions. 
Transmitting Condensers.—Measurement of efficiency of 

dielectrics used at different voltages, frequencies, and tempera- 

tures ; quantitative results by which losses can be predetermined. 

Insulating Materials.—Behaviour at high frequencies and 
voltages, and best methods of use. 

Receiving Condensers.—Efficiency of different types. 

Transmitting and Receiving Ind —Study of details 
of design with a view to minimising energy loss. 

Receiving Devices.—Investigation of crystal and valve 
detectors under different conditions, and best methods of 
modifying these to obtain desired characteristics. Effect of 
variation of coupling between detector circuit and the rest of 
the receiving circuit. Effect of variation of inductance and 
capacity in receiving circuit. Methods of mounting and pre- 
paring crystals. Methods of amplification of received signals, 
both acoustic and electrical. 

Aerial Wires and Earth C tions.—M ements of 
losses due to brushing from different types of aerials at high 
frequencies, Measurement of decrement of aerial and earth 
system. Conductivity of different kinds of soil at high fre- 
quencies. Measurement of losses in steel plate earth connec- 
tions, Measurements on model aerials to assist in design and 
to predetermine losses. Investigation of “ earth antenn®.” 

New Systems and Apparatus.—Investigation of new systems 
of wireless telegraphy and apparatus employed therein, which 
may be submitted to the Committee and deemed by the Com- 
mittee worthy of investigation. 

















Tae Atpert Mepat.—The Council of the Royal Society of 
Arts, with the approval of the President, H.R.H. The Duke of 
Connaught, have awarded the Albert Medal for the current year 
to Chevalier Guglielmo Marconi, D.Se., LL.D., ‘ for his services 
in the development and practical application of wireless tele- 
graphy. The Medal was instituted in 1862 as a memorial of 
the Prince Consort, and is awarded annually for distinguished 
merit in pate, Bech manufactures, or commerce. The first 
se ante was Sir owland Hill, who received it in 1864; and 
ne pe, Majesty King George V., to whom it was presented 


F ENGINE WastE.—Owing to the very high cost of raw material 
am the last few years, it has been impossible to offer a 
— waste at anything less than 30s. per cwt., with the result 
4 ® great deal of chemically adulterated waste has been sold, 
z ‘as now been found that waste paper can be cut into 
‘reads, and so treated that it will be absorbent and blend with 
—. cotton waste, and so produce a perfectly clean article 
bed cost. Paper, after being treated by the inventor, 
the } alk ck easily with the cotton fibre, and, as a result, twice 
We ate of pure waste is produced at nearly one half the cost. 
th 1 Br pr that 8. D. Stead and Son, of 24, Strand-street, 
eve sas » are putting this new waste on the market, and they 
shredded up samples of a very excellent pure waste and of the 
en res paper, but not of the new mixed waste, so that we are 
» at the moment, prepared to express an opinion on its value. 


ments of voltage, current, f smd resistance, inductance, 
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HADFIELD RESEARCH PRIZE. 


WE learn from the May Bulletin of the American 
Institute of Mining Engineers that Sir Robert Had- 
field, honorary member, has offered a prize of 
1000 dols. for the best contribution to the publications 
of the Institute upon the general subject of ‘‘ The 
Different Forms and Combinations of Carbon_with 
Iron, including those in Iron Alloys.’ The, prize 
will be awarded at the annual meeting of the Institute 
in February, 1916, to the best paper upon this subject 
which is presented to the Institute before November 
Ist, 1915, provided such paper is deemed worthy by 
the Institute’s Iron and Steel Committee. 

While it is not desired to define closely the exact lines 
or scope of the proposed research, as it is advisable 
to make these as broad as possible, the object in mind 
may be said to be generally as follows :— 


To elaborate and find out the best methods of determining the 
forms of carbon in steel or iron, including those in iron alloys. 
A portion of the work would be a continuation of the 
researches which have in the past been carried out by Jullien, 
Abel, Muller, Ledebur, T. Sterry Hunt, Akerman, Arnold, Stead, 
E. D. Campbell, Hogg, Parry, Upton, and others. 

In a generic way metallurgists now speak of carbides, sub- 
carbides, double carbides, special carbides, and other combina- 
tions. It is very desirable that these should be accurately 
defined and understood. It is also desirable to know whether 
there are other or new forms; if so, can these be separated and 
their characteristics obtained. 

It may be interesting to point out that the carbon compounds 
now definitely known are stated to number over 80,000. It is 
very probable, therefore, that there is room for much valuable 
and useful research to be carried out with the object of increasing 
our knowledge of the various combinations of carbon with iron, 
as a some of these are still unknown. 

n addition to research work upon particular forms of carbide 
which have not yet been determined, it is also desirable and 
necessary to determine the state in which the carbon exists. 
For example, there exists what is termed a “‘ missing form ”’ of 
carbon about which little is known or understood. More light 
is required about this form, as for many years very little has 
been added to our knowledge on this subject. It would be 
desirable, for example, to know whether the carbon not accounted 
for as carbide is “* missed ’’ in consequence of its being in so fine 
a state of division, or whether it is present in some special form 
or condition. 

It may be mentioned as a general statement that when steel is 
in the austenitic condition it is softer than when transformed to 
the martensitic formation. In the former the carbon is con- 
sidered to be in complete solution ; yet steel showing martensitic 
structure is said to contain its carbon in complete solution also. 
If it could be shown that the martensitic formation results from 
the commencement of the falling out of solution of the carbon 
this would be of great assistance to all those who are desirous to 
have increased knowledge in this direction. It is therefore 
desirable to know exactly in what state the carbon exists in 
the austenitic and martensitic formations. 

It is also necessary, if possible, to ascertain the molecular 
constitution of the carbides. Such a point has been raised by 
the able American scientist Professor E. D. Campbell, and much 
important research work has been carried out by him with regard 
to certain particular combinations or forms of carbide. In other 
words, is the ordinary carbide Fe,C, Fe,C,, or is it some other 
combination ? If so, what is its nature and molecular con- 
stitution ? 

The above seems to be an outline of the general direction 
which should guide those considering and taking part in this 
research. It is hoped that the results obtained will throw much 
light on the cause of the hardness of steel, also the nature and 
form of carbon combinations with iron and its alloys. 

No special conditions are imposed as to the length of competing 
manuscripts (although diffuseness and repetition are always to 
be avoided ), nor as to the number of investigators who may work 
together. No preference will be shown to Americans over 
investigators of any other regoge we 4 nor to members of the 
Institute, nor to manuscripts in English over those in another 
language, but all will be judged upon the same terms. All 
manuscripts must be typewritten. 


We are informed that a prize of similar value is 
being offered for competition in Great Britain and the 
Continent, and will be dealt with by the Council of 
the Iron and Steel Institute, 28, Victoria-street, 
London, 8.W. 








SUMMER MEETING OF THE INSTITUTION OF 
NAVAL ARCHITECTS. 


CONSIDERABLE interest is being taken in the visit of 
the Institution of Naval Architects and also of the Institu- 
tion of Engineers and Shipbuilders in Scotland to New- 
castle-on-Tyne next month, when they will be entertained 
by the North-East Coast Institution of Engineers and 
Shipbuilders. Whilst the detailed arrangements are not 
yet finally completed, it may be expected that the attend- 
ance will constitute a record in the annals of the three 
Institutions, that the papers to be read and open for 
discussion will be of an exceptionally interesting character, 
and the hospitality extended to the visitors will be on a 
truly lavish scale, Altogether, the occasion will be a 
memorable one. The party will foregather at the Arm- 
strong College on the morning of Tuesday, July 7th, for 
a reception of the Presidents, the Council, and members 
of the three Institutions, by the Right Hon. the Earl of 
Durham, K.G., and, after addresses of welcome by the 
Lord Mayor of Newcastle-on-Tyne and the Hon. Sir 
Charles A. Parsons, K.C.B., F.R.S., the President of the 
North-East Coast Institution, responses. will be made 
by the Most Honourable the Marquis of Bristol, M.V.O., 
Rear-Admiral, President of the Institution of Naval 
Architects, and Dr. R. T. Moore, President of the Institu- 
tion of Engineers and Shipbuilders in Scotland. The 
morning session will be devoted to the reading and dis- 
cussion of four papers submitted by the Institution of 
Naval Architects. On that morning also there will be a 
reception for the ladies in the Assembly Rooms, Westgate- 
road, and they will afterwards travel by ial train to 
Alnwick on a visit to Alnwick Castle, at the invitation of 
the Duke of Northumberland. Works visits are arr 
for the afternoon, and in the evening a reception, to which 
ladies will be invited, will be held by the President, the 
Hon. Sir Charles A. Parsons, and the Council of the North- 
East Coast Institution of Engineers and Shipbuilders. 

On Wednesday, July 8th, the morning session will be 





held in the Literary and Philosophical Society’s lecture 
theatre, and it will be devoted to the ing and discus- 
sion of the following papers, submitted by the North-East 
Coast Institution :—** Some Notes on Warships Designed 
and Constructed by Sir W. G. Armstrong, Whitworth 
and Co., Limited,” by Mr: J. R. Perrett; ‘A Review of the 
Progress in the Marine Steam Engine during the last 
Fifteen Years,” by Mr. A. C. Ross; ‘‘ Charging of Two- 
cycle Engines,’ by Professor B. Hopkinson, F.R.S8.; 
and ‘‘ A New Type of Internal Combustion Engine,” by 
Mr. H. F. Fullager. The ladies accompanying the party 
will leave in the morning by motor cars, visiting some of 
the picturesque parts of Northumberland, and they will 
be the guests of the Lady Parsons at luncheon at 
Ray, Kirkwhelpington. Tea will be taken at Chollerford, — 
and it is arranged that the party will return to Newcastle 
about 6.30 p.m. The afternoon of this date will be devoted 
to works visits, and in the evening there will be a reception 
and dance at the invitation of the Lord Mayor of New- 
castle. 

On the following day, Thursday, July 9th, there will be 
no reading of papers, as it is probable that journeys will 
be made by special trains to Sunderland to visit the 
engine works and shipyard of W. Doxford and Sons, 
Limited, or, alternatively, to Darlington, to visit the 
works of the Darlington Forge Company, Limited, and 
the members, along with the ladies, will meet in the after- 
noon at Lambton Castle, Chester-le-Street, to attend a 
garden party at the invitation of the Earl of Durham. 

The morning session of Friday, July 10th, will be devoted 
to the reading and discussion of the following papers 
submitted by the Institution of Engineers and Ship- 
builders in Scotland :—(1) “ Influence of Varying Tem- 
peratures on the Strength and other Properties of 
Admiralty Gun-metal,” by Professors A. Campion and 
John G. Longbottom; (2) ‘The Strength of Welds by 
the Oxy-acetylene Process,” by Professor A. Campion 
and Mr. William C. Gray ; and (3) “Some Experiments 
on a Diesel Engine,” by Mr. W. 8S. Burns. In the after- 
noon a garden party will be held in Jesmond Dene, New- 
castle, at the invitation of the Lord Mayor, and Sir Andrew 
and Lady Noble will be At Home to the Lord Mayor’s 
guests at Jesmond Dene House, the grounds of which 
adjoin Jesmond Dene. In the evening the visitors will 
be entertained to dinner at Tilley’s Rooms, Market-street, 
at the imvitation of the North-East Coast Institution of 
Engineers and Shipbuilders, whilst for the ladies of the 
party there will be a reception by Mrs. Herbert Rowell 
at the Manor House, Jesmond. 

For some time past, there has been a desire on the part 
of the municipal authorities of Newcastle-on-Tyne to 
pay tribute to Sir Charles A. Parsons’ distinguished services 
to science and industry by conferring on him the honorary 
freedom of the city, and this ceremony is arranged to 
take place at 12.30 p.m. on July 10th at the Newcastle 
Town Hall, and accommodation will be reserved to those 
members of the party intimating a wish to be present. 








LAUNCH OF A COAST DEFENCE BATTLESHIP 
FOR NORWAY. 

CoMPLETE success attended the launch from the Elswick 
shipyard on Tuesday afternoon, June 9th, of the coast 
defence battleship Nidaros, boing Sere by Sir W. G. Arm- 
strong, Whitworth and Co., Limited, for the Royal 
Norwegian Navy. It is interesting to note that the 
Nidaros is the eighty-fourth warship launched from the 
Elswick shipyard since its opening thirty years 
ago, and the fifth constructed there for the Royal Nor- 
wegian Navy. The keel of the Nidaros was laid on June 
1lth of last year, and she and a sister ship, the Bjorgvin, 
which is expected to be launched in about a month’s 
time, are designated as coast defence armourclads, and 
they are considered to be admirably suited to the needs of 
the Norwegian navy. . 

They represent a development of their predecessors, 
the Harald Haarfagre and Tordenskjold, built in 1897, 
and of the Norge and Eidsvold, built in 1900. The dis- 
placement of the two first-named was 3450 tons, and the 
principal armament two. 8.24in. guns and six 4.7in. 
The displacement of the second pair was 3847 tons, and 
the principal armament two 8.24in. guns and six 6in. 
guns. The displacement of the Nidaros and her sister 
vessel is 4825 tons, and the principal armament two 
9.45in., four 6in., and six 4in. guns. The armoured water- 
line belt amidships is 7in. in thickness. The whole of the 
armour has been manufactured at Openshaw and the 
armament at Elswick. The machinery for all of the 
vessels aforementioned has been manufactured by Haw- 
thorn, Leslie and Co., Limited, St. Peters, Newcastle-on- 
Tyne, and in the case of the present vessel the power of 
the machinery is expected to give a speed of at least 
15 knots. In accordance with what is now a common 
practice at Elswick, the Nidaros was launched with all 
her main boilers and auxiliary machinery on board and 
funnel erected. Despite very inclement weather, a large 
gathering of invited guests assembled to witness the 
launch, the naming ceremony being performed by Madame 
Vogt, the wife of the Norwegian Minister. The vessel 
derives her name from the ancient city of Trondhjem, 
originally called Nidaros, founded in 997, and formerly 
the capital of Norway. 








Tue superiority of reinforced concrete for telegraph 
poles over the ordinary. wooden poles established itself 
in the recent blizzard in New York. The Engineering 
Record reports as follows :—“ The storm centre was in and 
about New York City. The wind blew at a velocity of 
eighty miles per hour, and there was a heavy fall of snow 
and sleet. As far as telegraphic communication was 
concerned, New York was isolated for several days. 
So severe a load did the ice-coated wires impose upon 
the concrete poles that the wooden cross-arms on some of 
them were broken. ‘The poles themselves, however, 
remained intact.” Photographs which accompany the 
above report show some wooden poles, after the blizzard, 
broken right through, whereas an illustration of some 
concrete poles shows these quite intact, excepting for the 
damage above mentioned. ; 
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FPRICTION DROP STAMPS. 








/. Tue increasing tendency to use drop forgings of larger 
size is a noteworthy feature in many engineering works. 
Until a year or two ago stamps of a larger size than 20 ewt. 
falling weight were not used to any great extent, but 
friction stamps up to 4 tons falling weight are now in 
operation. The accompanying engravings show a battery 
of stamps of 60 cwt., 15 ewt., and 30 cwt. with the most 
recent improvements made by B. and 8. Massey, Limited, 


one meshing with a spur wheel on the 60 cwt. stamp and 
the other driving the shaft which carries the 30 ewt. and 
12 ewt. stamps. This arrangement enables the heaviest 
unit to be operated at a slower speed than the others. The 
controlling arrangement is similar to that which we 
described in THE ENGINEER of September 27th, 1912. 
It is extremely sensitive, the movement of the tup following 
that of the hand. Two methods of dissipating the heat 
engendered by the friction bands are employed. For 
the larger sizes a small ram pump, shown in the illustra- 
tion, and driven by means of a belt from the back shaft, 

















HEAD GEAR OF FRICTION DROP STAMPS 


Openshaw, Manchester. It will be observed that in the | is used. This pump causes a circulation of water from 


large stamp there are two lifting drums and bands between 
which the lifting arms and loose pulley are placed, a com- | 
pensating arrangement being provided in order that each | 
friction band shall take exactly half the weight. This | 
device consists of a small shaft having excentrically | 
formed ends to which the ends of the lifting band are | 
attached. When the tension on one end becomes excessive 
the extra pull causes the shaft to turn slightly and to | 
increase the pull on the other end, thus balancing the | 
pressure on each drum. 

For driving purposes batteries of large stamps are 
usually divided into two or more units. 


| a tank through the drum and back again. The smaller 


lifters are cooled by means of a water tank, which is 
divided into two parts by a partition. Into one of these 
compartments a scoop dips at each revolution of the 
lifter and picks up water which passes into the interior 
of the friction drum. As the tup falls and the shaft 
rotates in the opposite direction the water flows through 
another opening into the second half of the tank. The 
two halves of these tanks are connected by pipes with 


| @ common tank.” 


The amount of power used to operate these stamps is 


In the stamps | smaller than might be considered likely. We are informed 


illustrated there are two pinions on the back shaft, | that a 4 ton stamp in use in a large works in the North 
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of England, when working fairly constantly, takes on Pa 
average 10 Board of Trade units per hour, which at a 
charge for current of 0.6d. per unit represents a cost of 
only 5s. per 10 hours’ day. At another works a hatte 


consisting of two 20 ewt. stamps with a 10 ewt. preparing 
stamp between them employing two sets of men, three in 
a set, and working harder than the large stamp just mey. 


tioned, costs about the same for power. 
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VERTICAL BORING, TURNING AND DRILLING 
MACHINE. 


Tue annexed illustration represents a vertical | 








orir 
and turning machine by George Richards and Coe 
Limited, Broadheath, Manchester, which has been s;, ‘cially 
adapted for drilling operations on’ water meter c,, stings, 
It will deal with work up to 36in. diameter, 24)), high 
under the tool holder, and 30in. high under the cros: slide. 
The latter is raised and lowered by power, and slidi:) upon 
it is a special head which carries the usual octagon] ram 
with a tool holder to suit square tools for turning. | assing 
through the ram is a drilling spindle 2hin. dinimeter. 
with a self-acting down feed of 18in. This spindle jg 
driven independently of the table by means of a four-speed 
cone pulley and two-speed countershaft, thus giving eight 

















VERTICAL BORING AND TURNING MACHINE 


speeds to the spindle, which has also four rates of feed. The 
spindle slide can be placed in any position on the cross slide 
for drilling holes any distance from the centre of the cast- 
ing, which is mounted concentrically with the work table. 
The spindle slide is also balanced by the makers’ spring 
balance arrangement, and the down feed can be operated 
whether the spindle is rotating or stationary. The head 
has automatic movement along the cross slide for facing, 
and the table has six holes drilled in its periphery, with a 
stop plug for engagement, for equally spacing the holes 
to be drilled in the work. The table can be rotated by 
means of a hand wheel through gearing for the purpose 
of bringing the work under the drill for each successive 
hole, and this gearing can be disengaged when it is required 
to use the machine for ordinary boring or facing work. 








LOCOMOTIVES FOR WELSH RAILWAYS. 


Two of the leading South Wales Railway companies 
have recently placed orders for new locomotives, but the 
one in which most interest will be centred is that of the 
Taff Vale Railway Company, which has contracted with 
the German firm, Hannoversche Maschinenbau-Aktien 
Gesellschaft vormals Georg Egestorff for six locomotives. 
This is the first time, it is believed, that an order has gone 
from South Wales to Germany, and the question as to 
how the engines will turn out is being much discussed in 
local engineering circles. The company declines to give 
any information with regard to the order, and all that is 
definitely known is that the engines have to be delivered 
this year. The price and question of delivery played an 
important part in the order going abroad. The order will 
mean an outlay of £18,000 to £20,000. The Barry Railway 
Company has also new locomotives on order. Two have 
been delivered and four more are due in the next six 
months. They are all of theG.W.R. type, and are intended 
solely for use for mineral traffic on the main line. These 
six engines will cost the company about £50,000. The 
Rhymney Railway Company had one out of three renewals 
delivered only last week, and the other two are due to 
arrive in the course of this month and next. The Rhymney 
Company has under consideration the question of having 
an exceptionally powerful locomotive built for mineral 
traffic purposes, but so far nothing definite has been 
decided, and probably will not be for some time. 
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HIGH-POWER DIESEL ENGINES FOR MARINE 
SERVICE. * 


By JAMES RICHARDSON, B.8ce., Assoc. M. Inst. C.E. 


Introduction,—The present time would appear to be opportune 
for a review of the past achivements of the marine Disel engine, 
« that a due consideration of those performances and a full 
realisation of the failures may throw light along the lines of 
development in the future towards increase of power per unit 
and the standardisation of a type more suitable to meet marine 
“ ons. 
ae Ooi of Operation.- -In coemanenes future possibilities, 
y the two-stroke cycle will be dealt with, as the power of the 
four-stroke eyele engine is limited by the difficulties of dealing 
with the exhaust unless auxiliary exhaust ports be introduced, 
in which case the reason for retaining the four-stroke cycle would 
seem to disappear. These auxiliary ports have been applied to 
a fast-running four-cycle engine in order to permit of the esca 
of the high-temperature gases before the exhaust valve in the 
cylinder head opens. This method of exhaust will decrease the 
mean effective pressure of the expansion stroke, and may tend 
towards inefficiency of suction since at the end of that stroke 
these ports are again uncovered, and the quality of the suction 
charge may be affected. The gain in weight and space occupied 
with the two-eyele engine is not great, as will be explained later, 
especially when the extra fuel consumption, some 10 per cent., is 
considered, but, notwithstanding this, to obtain the maximum 
actual mean effective pressure per revolution the two-stroke 
engine will be adopted. i : 

Speed of Revolution.—Apart from naval considerations, the 
speed of revolution of Diesel engines will always be relatively 
higher than that of steam engines, since the principle of the 
engine demands this to give flexibility as defined by the ratio 
of normal running speed to minimum running speed for a con- 
tinuous period under suitable working conditions. Again, the 
accuracy of workmanship and the excellence of materials 
required by those parts subject to pressure and to temperature 
make it possible economically to run the oil engine at a relatively 
high normal speed of revolution. 

Piston Speed.—The question of piston speed is not one of 
primary importance, and with two-stroke single-acting engines 
it is desirable sometimes that this speed should be such as to 
cause a certain inertia to permit of easier lubrication. Without 
this high inertia, of course, the pressure is always in the one 
direction upon all main bearings. 

The stroke-bore ratio is determined by considerations of 
(1) ratio of combustion volume to cooling surface ; (2) method 
of scavenging adopted ; (3) limits of height of engine ; (4) type 
of crank shaft, whether solid-forged or built-up. 

Regarding No, 2, it may be briefly stated that valve scavenging 
permits of a large stroke-bore ratio, whereas port scavenging 
requires that this be kept relatively low, so that the air intro- 
duced through the cylinder wall ports may efficiently sweep out 
the products of combustion in the combustion space. Compare 
Nos. 1, 2, 3, 6, 7, 8, and 9 with valve scavenging with Nos. 13, 
14, 15, and 16 with port scavenging in Table I. For naval 
work, of course, the height of the engine is limited, and for a 
given power a small stroke-bore ratio would be necessary. To 
yermit of a built up crank shaft, making for a low first cost, a 
om stroke-bore ratio would be adopted. The question of 
the ratio of combustion volume to cooling surface should be 
carefully considered. 

Mean Effective Pressures.—The mean effective pressure to be 
expected with two-cycle engines is to be seen from Table I. 


onl 


Taste I.—Particulars of Slow-running, High-power, Two-cycle 
Diesel Engines. 
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1 | 1800) 100 6 | 23.6 | 43.3 1.83 | 722 | 62.7 
2 | 1500) 130 6 | 2 36.2 1.80 782 | 67 
7 800 «115 4 | 20 36.2 1.80 695 
4° 1500) 150 4 }17 27 | 1.59 | 675 
> | 1800 | 200 4 | 17.7 | 22 1.25 | 735 
6 750} 120 4 | 18.125) 32.25 1.78 | 645 | 74.5* 
7 | 2300 | 130 6 | 17.3 | 31.4 | 1.81 | 680 | 79 + 
8 | 3400) 125 6 | 22.45 | 39.4 11.75 | 820 | 57.5 
9 | 2000 90 6 $24.65 | 47.3 1.92 | 710 | 65 
10 | 2000; 125 | 3 | 18.9 | 25.6 1.35 | 534 | 73.5t 
i 850 = 120 3 | 18.9 | 25.6 1.35 510 | 65 § 
12 750; 200 | 6 | 14.5 | 24 | 1.6 800 62.4 
13 | 1600 | 165 6 | 17.7 | 21.25 1.2 585 | 61 
14 | 1700 | 160 4 | 18.75 | 27 11.44!) 855 | 70.5 
15 | 1600 110 4 | 27 38 | 1.41 695 
16 | 4000) 132 6 | 29.5 | 30.4 11.33 | 865 | 74 Ij 
17 | 1300-180 3 | 15.4 | 17.7x2/| 1.15 | 532 | 72 4 
18 | 2200; 150 | 4 17.3 | 20.5x2/1.18 | 513 | 7 | 
19 800 «120 3 | 15.75 | 15.75x2/ 1.0 $15 | 72 4 
20 | 2500 170 | 6 19.68 | 27.56 | 1.4 780 58 
21 | 1000; 140 | 4 | 21.65 | 31.5 | 1.45 | 788 | 61 
22 | 1500) 150 | 4 | 19.68 27.56 | 1.4 | 690 | 59 
23 500; 150 | 4 | 16.9 | 24 | 1.42) 600 61.2 
24 450; 200 | 4 | 11.8 | 16.9 | 1.43 |) 5664 | 60.2 
25 | 2200! 130 | 6 | 24.8 | 35. | 1.42 | 540 | 65.5 
26 | 2500 | 150 6 | 20 30 11.5 | 760 | 58.5 
7 | 1000; 150 | 4 | 21.75 | 31.5 1.45 | 790 | 56.5 
23° 1500} 150 | 4 | 20 30 1.5 750 52.5 
29 50) | 150 4 | 17.5 | 26 1.48 | 650 | 52.7 
30 10) 200 4 | 11.75 | 18 1.53 600 57 
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* Trial performance 
t No. comp. on main engines. 

t Double-acting. Trial performance. 
§ Double-acting. 

|| Land engine. 

{| Double-piston engine. 


The pressures given are for normal running, and are seen to 
average some 65 1b. per square inch on a brake horse-power 
basis where all the auxiliaries to the engine are driven by the 
engine. Trial performances give higher results, and land 
engines can be worked at a higher output. The double-piston 
or Junkers type, owing to the rapid: compression, also has a 
high mean effective pressure. The limits are those of tempera- 
ture and the means by which the mean effective pressure in the 
future may be augmented are :—(1) A higher overall efficiency 
of the plant by the injection of the fuel more economically with 
reference to the amount of high pressure fuel injection air 
required ; (2) greater turbulence of the combustion air into 
which the fuel is injected, giving more spontaneous combustion ; 
(3) artificial raising of the exhaust pressure against which the 
engine must exhaust, so automatically raising the scavenging 
alr pressure and all the pressures of the cycle ; (4) an increase 
in mechanical efficiency by accomplishing more work in the 
cylinder at an advantageous of the stroke, although this 
would inevitably be accompanied by a loss of thermal efficiency ; 
5) rapid compression, permitting of the minimum amount of 
a to be transmitted from the air to the cooling water through 
the cylinder walls on the compression stroke; (6) increase in 
the volumetric efficiency of the charge by means of the double- 
# rt method of scavenging, permitting the upper ports to charge 
the cylinder at a high pressure ; (7) introduction of high-pressure 
ur on the expansion stroke to permit of burning more foel, and 
to give thus an overload. 

In order to accomplish Nos. (1) and (4) of the above the 
author proposes the adoption of one or more fuel valves, the 





* The Junior Institution of Engineers, April, 1914. Abstract. 





centre valve only requiring the use of highly compressed air for 
the injection of the fuel, and delivering fuel for sufficient power 
for the slowest speed desired, whilst the remaining wo or 
valves deliver the fuel against the lower pressure into the flame 
of the burning fuel delivered by the first valve. In this way the 
compressor capacity may be reduced, and, whilst retaining 




























































































Pig. 1° 


the Diesel cycle for the one valve, the main fuel is separately 
ignited, and thus the work is done at a later part of the stroke 
and more advantageous conditions as regards mechanical 
efficiency are established. 

Turbulence of the combustion air (2) is effected either by means 
of spiral spraying, such as is adopted with oil fuel burners for 
































































































































l | —~ TT 
! ' 
] \ 
Be a i 
i 1, | 
Fig. 2° 


boilers, or by setting the fuel valves tangential to an imaginary 
circle in the combustion space. To effect the artificial raising 
of the exhaust pressure (3) a throttle valve in the exhaust main 
is all that is required. Rapid compression (5) is attained with 
the engines of the Junkers opposed double-piston type. 

Load on Engine Parts.—The cycle upon which Diesel engines 
work necessitates that the compression of air in the main 
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Fig. 3 


cylinder shall generate sufficient heat for the immediate ignition 
of the liquid fuel as it is sprayed into the cylinder at or near the 
top dead centre of the engine. This compression pressure varies 
slightly with different sizes of engines, types of fuel, means of 
fuel injection, and forms of combustion space, but ranges from 
430 Ib. to 530 1b. per square inch, and is the cause of certain 
distinct phenomena which may be investigated. 





Taking an average oil engine card with an inertia of 90 Ib. 
per sq. in., and an average steam engine card, the running load 
on the main bearings at any point throughout one complete 
revolution reaches with the oil engine a maximum of 46,500 lb., 
with the steam engine of only 9500 lb. With the oil engine the 
rate of change of load is 920 Ib. per deg. during 42 deg., whereas 
with the steam engine the maximum change is 90 lb. gpl deg. 
during 55 deg., or roughly one-tenth that of the oi engine 
throughout practically the same fraction of the revolution. 
The significance of these facts has reference to crank shafts and 
the general framing of the engine as well as, of course, to the 
question of cylinder strength, as not only must the actual 
amount of the load be considered, but also the rate at which 
that load is applied, i.e., the rate of change of load which repre- 
sents what is commonly known as shock. ‘The reversal of load 
with the steam engine is of considerable importance when 
considering ‘the question of main bearing lubrication as that 
reversal permits of the inflush of the lubricant. With a four- 
stroke oil engine, and even high-speed two-cycle engines, the 
conditions at suitable s s of revolution would also show a 
reversal due to the inertia of the reciprocating parts. 

Taking now the forces on the guide with the same cylinders 
as before, the total oil engine load is 10,500 Ib., as compared with 
3400 Ib. in the case of the steam engine. The rate of increase 
affecting the rigidity and the materials of the — in the 
oil engine rises rapidly, piving an increase per deg. of 304 Ib. 
for a total of 50 deg. of revolution. With the steam engine 
the corresponding figures are 90 Ib. per deg. acting throughout 
20 deg. of revolution. With the oil engine the load iz reversed, 
but with the steam engine it remains constant. This means 
that with the oil engine the shoes of the crosshead must be very 
carefully designed, constructed, and adjusted, so that at the 
reversal of load there is no shake from the one guide to the 
other. With steam engines this reversal may be experienced 
at low revolutions, when inertia effects are negligible. 

If the engine be not of the crosshead type the piston clearances 
must be carefully watched to obviate the piston “ slogging ”’ 
from one side of the cylinder to the other, and the material 
must be such that the wear is not excessive. In certain cases 
with large trunk piston engines provision has been made for 
taking up side wear on the piston, but where such is necessary 
a crosshead should be sored if at all possible. 

Engine Framing.—The engine framing takes the tension load 
due to the piston load and also the side thrust of the crosshead, 
and must be designed also to give to the engine the requisite 
degree of stiff: In considering the latter, the question of 
balance of the engine must be taken into account. 

The following leading types of framing are suggestive of the 
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lines rpon which the high-power engine will be developed :— 
(1) The mercantile steam engine framing of cast iron columns 
at the back and the front of the engine—Fig. 1. A combination 
of cast iron columns with turned steel columns at the front, 
f tly adopted with steam engines, is shown in Fig. 2. 
(2) The cylinders supported on a cast iron framework for rigidity, 
whilst the piston load is taken by means of through bolts relieving 
the cast iron framing of tension stress—Fig. 3. (3) The engine 
carried entirely on a system of through bolts and turned steel 
columns suitably reinforced by bracing. In Fig. 3 the cast iron 
columns are introduced simply to carry the guides. 

In this all-important question of type of framing, steam engine 
experience is, of course, invaluable, but lessons therefrom are in 
no way conclusive unless the pressure and load differences are 
thoroughly investigated and appreciated. 

hereas in a ified case with the steam engine the stress 
varies from plus 800 Ib. to minus 600 Ib. per square inch, with 
the oil engine the variation is from plus 370 Ib. to minus 340 Ib. 
per Square inch for the same tension load. In this way the ratio 
of the bending to the tension load with steam engines is 0. 15, 
compared with 0.082 with oil engines, showing that relatively 
the tension load is of greater importance in the case of the oil 
engine, and that, in consequence, the steam engine framing 
cannot be advocated for the oil engine with the same force as for 
the steam engine. 

Partly in view of the foregoing, a system of taking the tension 
direct from the cylinder to the bed-plate would seem to be 
essential for large engines, not only from the point of view of the 
framing, but also from the point of view of the bed-plate. With 
cast iron columns taking the tension load, the bed-plate requires 
to be correspondingly stiffer, b the tension load must be 
transmitted from the columns to the bed-plate, and through the 
latter to the crank shaft by way of the main bearings. With 
through bolts, however, the tension load is taken from the 
cylinder direct to the bed-plate close to the main bearings, so 
relieving the bed-plate proper of considerable stress and reducing 
the bending moment in the cross-girders to about two-fifths of 
that without through bolts. 

When the design of cylinder head permits, the spacing of 
the through bolts ain Go such as to reduce to a minimum the 
bending moment (a) between the seating and the through bolts, 
and (b) between the two through bolts. The advantages of this 

thod in reducing the bending moment are obvious. 

The construction of the future would seem to require through 
bolts, either from the cylinder head or the cylinder itself from 
above the exhaust and scavenging ports to the bed-plate in way 
of the crank shaft. Another very important advantage with 
through bolts to the cylinder head is the fact that the cylinder 
is relieved of all tension stresses. This ap steel structure 
may require to be reinforced by some form of cast structure for 
stiffness and to carry the guides; but to what extent and of 
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what nature it is difficult to foresee, as the question of vibration 
due to lack of balance is one best settled by experience. 

In view of the number and variety of types of framing at 
present advocated and built, it may be inferred that the design 
of the future is an entirely open question. 

Crank Shajfts.—The strength of the crank shaft is to some con- 
siderable extent proportional to the strength of the crank webs, 
as failures with multiple crank shafts have most frequently 
occurred in this section. To estimate accurately the actual 
stress in a crank web of a multiple-crank engine is exceedingly 
difficult. The following formula for web thickness is suggestive, 
and gives limiting values for the web scantlings if a stress of 
9000 Ib. per square inch be taken for good quality steel :— 








is 590 D?R 196 D? | T max. — (T max. d/S) 
be YS bt 

in which { = stress, pounds per square inch. 
D = diameter of cylinder in inches. 
R = length of crank pin in inches. 
6 = breadth of web in inches. 
i. = thickness of web in inches. 
d = diameter of crank shaft in inches. 
S = stroke of crank shaft in inches. 

T max. = maximum turning moment, 63,030 brake horse- 


power X K/N. 
N = revolutions per minute. 
K = ratio T max./T mean. 


_ This formula gives the summation of the three types of stresses 
in this part. The first term represents the stress due to the 
piston load acting directly through the crank pin. The second 
is merely that of crushing, and the third is that due to the trans- 
mission of the torque. For crank shafts of four or less cranks 
the first term is by far the most important, so that, roughly, the 
a of the crank web may be stated as being proportional 
to bt. 

Crank webs may be calculated upen the basis of the twisting 
of square shafts, but the data on this subject are very meagre. 
The strength of the crank web should, of course, be equal to the 
strength of the crank shaft, and if it can be stated that in usual 
Diesel engine practice the thickness ¢ is proportional to the 
breadth 6, then 6 ¢* should be proportional to d*, where d is the 
diameter of the crank shaft and ¢ proportional to d. 

For working out crank shafts to a first approximation, 
without taking into account the question of balance, method of 
drive of scavenging pumps, or whether the compressor is driven 
from the engine, the erank shaft rule of the British Corporation 
for the Survey and Registry of Shippingt works out very well 
for the great majority of cases. 

Cylinders and Cast Iron.—Those parts which are subject to 
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Figs. 5 & 6 


both temperature and pressure stresses—namely, the cylinder, 
cylinder head, and piston—form probably the heart of the 
problem associated with the development of high-powered 
Diesel engines. Not only is it a question of design, but more 
largely one of a suitable choice of materials, depending upon 
foundry practice and metallurgical research. An inspection 
of the various methods of attack of the problem of the: design 
of these parts suggests at once to the observer that the solution 
is still distant, since nearly every maker of repute adopts an 
entirely different means to overcome these difficulties. The 
construction of the cylinder and head may be classified in the 
following manner :—{1) Cylinder and head in one piece; (2) 
cylinder and head in two pieces—Fig. 5 ; (3) cylinder and head 
and liner, two pieces—Fig. 6 ; (4) cylinder, head, and liner, three 
pieces—Figs. 7 and 8 ; (5) cylinder and liner in one, two, or three 
pieces—Junkers. Under each of these headings great variations 
are again to be found. Before considering the relative merits of 
these systems, it is well to discuss the stresses to be withstood 
by the parts. First might be cited the casting stresses ; secondly, 
those due to the temperature differences in the various parts, i.e., 
that of the combustion in the cylinder, the exhaust gases in their 
passages, and the cooling water in its spaces; thirdly, the 
pressure stresses bearing throughout the cyele ; and, finally, any 
tension stresses due to the piston load being carried through the 
cylinder where through bolts to the cylinder head are not pro- 
vided. These, taken collectively, make a formidable group. 
_ Of these, the second stress, i.e., that of temperature difference, 
is by far the most important, and for brevity the designs may be 
considered with reference to this alone. That in Class 1, which 
is suitable for small engines, gives immunity from trouble caused 
by leakage at joints, unequal expansions, and provides well for 
the passing of the heat of combustion into the cooling water. 
This application to cylinders of large di ter is impracticab] 
on account of the obvious difficulties ted with di tling, 
inspection and casting and the cost ofrenewal. Those in Group 2 
—Fig. 5—have considerable advantage, but, as with those in 
Group 4 and the normal design of head, the cooling of the com- 
bustion space is not well provided for. With large cylinders the 
difference of expansion between the inner and outer walls in 
Group 2 might cause trouble. To overcome this one difficulty 
of cooling the combustion space some designers have adopted 
the type of construction shown in Group 3—Fig. 6—which has 
few other merits. The construction shown in Group 4—Figs. 7 
and 8—with a suitable design of head, will probably be that of 
the future, and to this further reference will be made presently. 
In order to realise the advantages of the construction in 
Group 4, the question of the type of head must be examined, and 
that shown in Fig. 9 is proposed by the author. In this design 
a steel plate takes the piston load, and either a dished-out 
forged steel or a cast iron element accommodates the valves— 
preferably of minimum number, such as is possible with port 
scavenging—and serves to enclose the cooling water. By this 
means the head is greatly simplified, the head cooling space is 
easily accessible for cleaning or for the insertion of coils or other 
cooling apparatus, and the form serves to give a lower engine and 
the maximum efficiency in the cooling of the combustion space. 
With this type of head it is also seen that the objection which 
may be raised to the clump of metal where the liner is pressed into 
the cylinder is not valid. Suitable provision is made to accom- 
modate the valves and to preclude the possibility of leakage 
of the cylinder contents into the cooling water space. An 
advantage of this Group (4) is that to each part can be assigned 
+ At present this rule is, with other oil engine recommendations, 
before the Technical Committee of this Society for consideration and 
possible amendment. z 











the material most suitable for the functions to be performed, and 
the liner can be of the very best liner iron—harder than would be 
possible with an integral casting of cylinder and liner in one 
iece. 

. Cylinder Head and Liner Materials.—-The-question of the most 
suitable material for the head, cylinder, or cylinder liner and 
piston is a point regarding which no information has so far been 
published. Cast iron is now almost universally adopted for all 
these parts; cast steel has proved unsuccessful for cylinder 
heads, pistons, and liners, due to its coefficients of expansion 
and modulus of elasticity differing from those of cast iron. 

The conditions to be satisfied are primarily :—(1) Resistance 
to growth ; (2) high-tensile strength ; (3) hardness ; (4) shock- 
resisting properties; (5) machining qualities. By growth is 
meant the deterioration of the structure of the metal, due to the 
rapid and large fluctuations of temperature to which it is 
exposed. The greater the tensile strength the thinner the wall 
required, and so the greater the transmission of heat from the 
combustion space to the cooling water. The greater the hard- 
ness compatible with machining the less the wear, and the 
smaller the allowance required therefor. Combined with these, 
the iron will have a high transverse figure and good shock- 
resisting properties. 

Research regarding growth of iron of the qualities demanded 








Figs. 7 & 8 


by this work is so far inconclusive, but it can be stated, as a 
result of experiments carried out by authorities and by the 
author, that the iron should be a grey iron, of which the combined 
and graphitic carbons together exceed 3 per cent., roughly in 
the proportion of 0.5 combined to 2.5 graphitic carbon. In 
particular, this graphitic carbon should be of a close, small, and 
even structure, which makes, as explained later, for a reduction 
of growth. 

Growth proper is increased by an open graphitic structure, 
permitting of the ingress of the high-temperature gases into the 
inner meshwork of the iron, and attacking probably the silicon, 
forming some combination of oxides of silicon. The ground 
work should be pearlite, and the phosphides should not in any 
way segregate, but should be evenly distributed. As already 
stated, the silicon is to some extent contributory to the growth, 
whilst a certain percentage is necessary to ensure good machin- 
ing. This should be balanced by a suitable proportion of 
manganese, the ratio of manganese to silicon being not less than 
l to 1.4; in some cases 1 to 0.66is attained. The effect of the 
manganese would seem to be to close the grain of the metal and 
so prevent the gases attacking the silicon. 

However carefully and well the mixture of the iron may be 
specified as regards chemical composition, great care is required 
in the buying of the pig in order to give the desired results, and 
it is ab tel y that a cupola be set aside to cast this 
one mixture only. Foundry methods generally in this country 
do not lend themselves to an exact regulation of the iron. 

Scavenging.—One of the most open questions at the present 
day is the best method to be adopted for scavenging the cylinder, 
which may be effected :—{a) By means of one valve in the cylinder 
head ; (b) two valves in the cylinder head ; (c) four valves in 
the cylinder head ; (d) one valve and the single-port method ; 
(e) the single-port method ; (f) the double-port method. The 
revolutions of the engine and the type of valves adopted for 
the scavenging pump are stated, so that in comparing the 
relative sizes of pumps an idea may be formed of the efficiency 








Fig. 9 


of those pumps. For large engines of the future the methods 
likely to prove most advantageous are those of (b) two valves ; 
(c) four valves; or (f) the double-port system. The one-valve 
method does not lend itself to the most efficient scavenging and 
to the attainment of the highest mean effective pressures ; 
similarly with the single-port method ; whereas the four valves 
in the cylinder head undoubtedly make for an undesirable 
complication, not only in the cylinder head casting, but with the 
driving gear for the valves, so that the two valves and the double- 
port scavenging systems would seem the most suitable. 

As already mentioned, the double-port system of scavenging 
lends itself to the augmentation of mean effective pressure, to 
the —ae of the cylinder head, and also of the valve 
gear. As to the capacity of the pumps, great latitude, naturally, 
is possible, since the variables are as follow :—{a) Area of 
scavenging air inlet to main cylinder; (b) time of opening for 
scavenging air to main cylinder; (c) pressure of scavenging air 
desired ; (d) size of exhaust ports and back pressure of exhaust. 

It will be seen that for two valves the ratio of about 1.5 is 
the mean, and for double port scavenging 1.75. The newness 
of this last method accounts probably for the high figure, and 
with greater confidence 1.6 to 1.65 will probably be found 
ample. 

Starting.—The means universally adopted of starting marine 
Diesel oil engines of large power is compressed air, primarily 
because this medium is the most convenient. 

In future the starting air storage, whether high or low pressure, 
will undoubtedly be reduced when (1) the confidence of experience 
is established ; (2) the regulation of the fuel is so made that the 
chances of an engine failing to pick up on fuel immediately, 
due to any derangement of the fuel injection pump valves or to 
any air in the fuel pump passages or pipes, is minimised ; (3) if 
some system of preliminary warming up of the engine be adopted. 
This last clause is by far the most important of the three, as, 
due to the slow compression at a low number of revolutions, 
a considerably greater amount of heat passes from the cylinder 
walls from the air being compressed in the main cylinder than 
will normally be the case, so that from this cause the compression 





a 
temperature does not reach the normal, Further, the expansion 
of the starting air into the working cylinder from approximate} 
the starting air pressure throttled to the exhaust pressure po 
that of the atmosphere, cools down the whole cylinder, and so 
further aggravates this starting difficulty. 

The heating up of the starting air prior to its introduction into 
the cylinders is not exactly practicable, but the ensurance that 
the cylinders are hot before starting requires but a short time 
is beneficial in preventing them Bog red subjected to un. 
reasonable heat treatment, is easy of attainment, costs little 
and would go far to reduce the starting air storage to a minj. 
mum. The tendency in the future will undoubtedly be to adopt 
low-pressure starting air systems for two-cycle engines on account 
of the aforementioned advantages, These systems will not be 
applied, as hitherto with such engines, by using the scavenging 
air pumps as the starting cylinders, This necessitates a greater 
strength of these parts, especially with large engines, than 
would otherwise be required, and entails also the pumps being 
connected to the main engines in a suitable manner for trang. 
mitting the starting torque. A probable method will be by 
relieving the compression pressure in the main cylinder, and so 
permitting of the required starting effort being givén by air of 
considerably lower pressure than is at present adopted. ~ 








FORTHCOMING ENGAGEMENTS. 


THURSDAY to SATURDAY, JUNE llrH To 13ru, 


Tue InstTrTuTION OF WATER ENGINEERS.—Summer meeting 
at Stockport. For programme see page 578. 


FRIDAY, JUNE 12ru, 


Tue Roya InstitruTION OF GREAT BrriTatIn.—Albemarle. 
street, Piccadilly, W. ‘‘ Some Aspects of the American Demo. 
eracy,”’ by the Hon. W. H. Page, LL.D., the American Ambas. 
sador, 9 p.m. 

PuysicaL Society or Lonpon,—-At the Imperial College of 
Science, Imperial Institute-road, South Kensington. “ Note 
on the Connection between the Method of Least Squares and 
the Fourier Method of Calculating the Coefficients of a Trigono. 
metrical Series to represent a given Function or Series of 
Observations,” by Professor C. H. Lees, F.R.S.; ‘‘ A Magneto, 
graph for Measuring Variations in the Horizontal Intensity of 
the Earth’s Magnetic Field,” by Mr. F. E. Smith; ‘The 
Atomic Weight of Copper by Electrolysis,” by Mr. A. G, 
Shrimpton; ‘Note on an Improvement in the Einthoven 
String Galvanometer,” by Mr. W. H. Apthorpe. 8 p.m, 
Editing Committee meeting at 7 p.m. Council meeting at 
7.30 p.m. 

SATURDAY, JUNE 13rn. 

THe Norra or Enoianp Institute OF MINING AND 
Mecuanican Enerngeers.—In the Wood Memorial Hail, 
Neweastle-upon-Tyne. The following papers will be open 
for discussion :—‘* Stone Dusting at Bentley Colliery: Report 
to the Doncaster Coalowners’ (Gob-fires) Committee,” by Mr. 
Robert Clive; “The Automatic Distribution of Stone Dust 
by the Air Current,” by Mr. H. W. G. Halbaum ; “ Notes on 
Gob-fires and Blackdamp, &c.,”” by Mr. John Morris. The 
following paper will be read or taken as read :—‘* The Killing- 
worth Colliery, New South Wales, Explosion,’ by Mr. James 
Ashworth. A mine-signalling apparatus and mechanical bells 
will be exhibited, described and demonstrated by E. C. Theedam, 
Limited. 2 p.m. 


MONDAY To SATURDAY, JUNE 15rn To 20ru. 


INCORPORATED MUNICIPAL ELEcTRICAL ASSOCIATION.— 
Nineteenth annual Convention at Birmingham. For programme 
see page 566. 


WEDNESDAY, JUNE lirn. 


Tue INstTITUTION OF LocoMoTIVE ENGINEERS, LoNDON.— 
At Caxton Hall, Westminster. ‘‘ The Evolution and Develop- 
ment of the Internal Combustion Railway Locomotive,” by 
Mr. W. P. Durtnall. 7.30 p.m. 

Royat Mereoroocicat. SocteTy.—70, Victoria-street, West- 
minster. Papers to be read :—(1) ‘* The Rainfall of the Southern 
Pennines,” by Mr. B. C. Wallis; (2) ‘“ The Relation between 
Wind Direction and Rainfall,” by Mr. H. J. Bartlett. 4.30 p.m. 


TUESDAY, JUNE. 16rn, To FRIDAY, JUNE 19ru. 
InstiTuTION or Gas ENGInEERS.—Annual general meeting 
at Liverpool. For programme see page 620, 


THURSDAY, JUNE 181TH. 


Cuemicat. Socrery.-Burlington House, London, W. Ordi- 
nary scientific meeting. The following papers will be com- 
municated :—“ Nitrogenous Constituents of Hops,’ Mr. A. 
Chaston Chapman. ‘‘ The Isomerism of the Oximes. Part IV.: 
The Constitution of the N-methyl Ethers of the Aldoximes and 
the Absorption a of Oximes, their Sodium Salts and 
Methyl Ethers,” Mr. O. L. Brady. “The Wet Oxidation of 
Metais. Part III.: The Corrosion of Lead,” Mr. B. Lambert 
and Mr. H. E. Cullis. ‘Studies in the Camphane Series. 
Part XXXV.: Isomeric Hydrazoximes of Camphorquinone 
and some Derivatives of Aminocamphor,” Mr. M. O. Forster 
and Mr. E. Kunz. ‘“ The Velocities of Combination of Sodium 
Phenolates with Olefine Oxides,” Mr. D. R. Boyd and Mr. E. R. 
Marle. ‘Colouring Matters Contained as Glucoside in the 
Flowers of some Indian Plants,” Mr. A. G. Perkin and Mr. I. 
Shurlman. ‘A New Chlorocamphor: Preliminary Note,” 
Mr. T. M. Lowry and Mr. V. Steele. ‘‘ Ideal Refractivities of 
Gases,” Mr. W. J. Jones and Mr. J. R. Partington. “ 1 he 
Purification and Physical Properties of a-bromonaphthalene, 
Mr. M. Jones and Mr. A. Lapworth. ‘‘ Determination of 
Water in Alcohol-water Mixtures by the Clouding Points of 
Mixtures with a-bromonaphthalene,” Mr. M. Jones and Mr. 
A. Lapworth. 8.30 p.m. 


SATURDAY, JUNE 20rn. 


Puysica® Socrery or Lonpon.—Visit to the Cavendish 
Laboratory, Cambridge. The directors of the Cambridge 
Scientific Instrument Company have invited the Society to visit 
their works. Leave Live l-street Station for Cambridge, 
9.10 a.m.; travel by special motor omnibuses to the works of 
the Cambridge Scientific Instrument Company, arriving ®t 
11.10 a.m.; visit to colleges, &c., 2 p.m.; visit to Cavendish 
Laboratory, 3 p.m.; tea by invitation of Lady and Sir J. J. 
Thomson, 4.30 p.m.; meeting of the Society in the Cavendish 
Laboratory, 5 p.m. 


SATURDAY, JUNE 27rn. 


Tur InstrruTion oF MUNICIPAL ENGINEERS: EASTERN 
AND Norru-EasTern Drstricts.—12.45 p.m., assemble at 
Leicester (Midland) railway station, and proceed by convey- 
ances on a visit of inspection to the Enderby and Stoney Stanton 
granite quarries, Arrangements will be made for blasting 
operations to be seen. 








FONE rename EN ROM TT IU rate i cere 









ing 


of 
nd 


ho- 


of 
of 


he 
G, 
en 
m, 
at 


‘D 
ull, 
en 
rt 
ir, 
Ist 
on 
he 


eS 
His 
Mil, 


of 
rt 


ne 
er 
m 
R. 


ne 


of 
he 


of 
of 


sh 
ye 
sit 


of 
at 
sh 
J, 
sh 





£ 
‘ 
} 
H 
{ 
t 


JUNE 12, 


THE ENGINEER 


661 





1914 
THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own ‘orrespondent, ) 
Steel Prices Again Reduced. 


‘Tae expected has again happened in the steel trade. 
announced that the North of England steel makers have 


Mt ft by bringing home prices down to the export level, and 
pode the Cleveland makers have done, of course, the Stafford- 


shire and Midland makers will have to do, It may therefore 
be taken for granted that steel plates this week stand reduced 
me ll as shipping consumers 10s. per ton and angles 
qs, 6d. per ton. Simultaneously the price of sections has been 
reduced 5s. per ton. The basis price for sections on contracts 
of 100 tons and upwards now becomes £5 17s. 6d., and under 
100 tons £6. These prices, it is announced, apply to specifica- 
tions received up to the end of next September for delivery by 


the end of the year. 


to country as we 


The Reduction Foretold. 

The reduction of 10s. in steel plates and the drop of 
nearly as much in angles had been foretold. Three weeks 
back it was apparent to students of the steel market that it was 
becoming imperative to reduce home prices to the same extent 
as had been decided upon for the export trade early in May 
by the important joint conference of Scotch, North-East Coast, 
and Midland makers, then held. Home buyers would not enter 
the market with so great a difference as 10s. per ton in favour 
of export merchants against them. It was recognised that if 
business was to be placed upon a sound footing equal prices 
must be conceded to both el of co rs. The deferred 
resolution has this week been made. 





Severe Continental Steel Competition. 

The drop in country manufactured steel prices has come 
not a moment too soon. For the last fortnight or more it has 
heen stated on Birmingham Exchange that the Belgians were 
getting much of the business offered locally in plates, angles, 
and sections. The continental competitors’ quotations have 
heen anything up to £1 lower than native Midland prices. 
Clearly, therefore, it is a self-defence move that our own makers 
have now taken, and a very wise one. Fortunately, neither the 
Belgians nor the Germans are at the moment able to take many 
orders away from the Birmingham market for steel half-products. 
The continental price for bars and billets is not now more than 
2s, 6d. per ton, delivered into the Midlands, below native 
material. This margin is not large enough to turn the English 
consumer from local to imported raw steel. Bessemer steel 
bars are this week quoted £4 12s. 6d. to £4 15s. per ton, and 
Siemens bars £4 15s. to £4 17s. 6d. per ton. 


Pig Iron Better. 

The pig iron outlook this week is a little improved. 
Inquiries have been made in some directions which are inter- 
preted by makers as a sign that consumers are fairly convinced 
that prices have now touched bottom. Some of the bar iron 
makers have this week and last placed considerable orders for 
Derbyshire forge iron, and there is some little disposition to 
buy against future requirements. Smelters continue firm in 
their refusal to shade current rates, which have ruled for some 
time. Staffordshire common forge iron is quoted 48s. to 49s.; 
part-mine, 50s. to 51s.; best all-mine forge, 85s. to 90s.; North- 
ampton forge, 47s. 6d. to 49s.; and Derbyshire forge, 51s. per 
ton. 


Interesting Foundry Iron Conditions. 

There is a brisk demand for foundry iron, much better 
than for forge, and selling prices are relatively superior. It is 
regarded as a very satisfactory circumstance for the native iron- 
founding trade that during the period of stress through which 
the market is passing Midland smelters are able to offer foundry 
pig iron numbers at substantially lower prices than those ruling 
on the Continent. Thanks to the variety of the industries of 
this district, there is a good field for foundry iron producers 
hereabouts. It is a fact that Northampton foundry pig iron 
is now obtainable at some shillings per ton less than the corre- 
sponding grades of Belgian iron, This is so, notwithstanding 
that the Belgians have just taken 1s. per ton off their price in 
compétition with the Luxembourg furnaces, Northampton 
foundry iron, delivered Birmingham, is quoted at date 51s. 
to 51s, 6d. per ton ; Derbyshire, 53s. to 53s. 6d.; best all-mine 
Staffordshire foundry iron, 92s. 6d.; and Staffordshire cold 
blast iron, 125s. per ton. 


Finished Iron. 


_ Nothing has occurred to stimulate the trade in 
galvanised sheets, which continue to show a drooping tendency. 
Buyers are apparently unprepared to pay the official price of 
£11 for 24 w.g. material f.o.b. Liverpool, and orders are being 
freely booked at £10 15s. and £10 17s. 6d. per ton. Black sheets 
are quoted :—Singles, £7 12s. 6d.; doubles, £7 15s.; and lattens, 
£8 7s. 6d. per ton. Notwithstanding the unsatisfactory prices 
ruling, the production of this class of iron is shortly to be added 
to by the opening of a sheet rolling mill in South Staffordshire 
by a maker outside the Association. Marked bars remain at 
£8 10s.; merchant bars, £6 10s. to £6 12s. 6d. delivered Bir- 
mingham ; North Staffordshire bars, £7, delivered in the dis 
trict ; common bars, £6 2s, 6d. to £6 5s.; hoops, £7 5s.; and gas 
tube strip, £6 2s, 6d. to £6 5s. per ton. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Aftermath of the Holidays. ; 

Bustness in Lancashire has not yet settled to its normal 
tone, and many well-known faces were absent from the Iron 
Exchange on Tuesday. The attendance was much below the 
average and demand for pig iron generally was at a very low 
ebb, with prices more or less nominal in character. There was 
lit tle new to record in finished iron, but in steel and steel products, 
: hilst ship plates were reported lower on the Tyne, it could not 
“s ascertained that there had been any change in this centre. 
8 copper, sheets, rods, and tough ingots showed a reduction, 
ut there was no quotable change to note in tubes. Sheet lead 
and English tin ingots showed declines of about 10s. and £3 per 
ton respectively, 


Quotations, 


. Pig iron: Lincolnshire No. 3 foundry, 55s. 9d.; Staf- 
on Ross 6d.; Derbyshire, 56s. 6d.; Northamptonshire, 
pean i <3 iddlesbrough, open brands, 60s. to 60s. 8d. Scotch, 
Kelicten, Gartsherrie, 66s, 6d. to 67s. 6d.; Glengarnock, 65s.; 
dane wos Summerlee, 66s, to 66s. 6d., delivered Man- 
San ee Coast hematite, 64s. 6d. to 65s.; East Coast 
rr s rg both f.o.t. Delivered Heysham: Gartsherrie, 
aig Baa : _ 6d; Glengarnock, 63s.; Eglinton, 61s.; Summer- 
to Se on on 6d. Delivered Preston : Gartsherrie, 65s. 6d. 
Ba, =" Py = engarnock, 64s; Eglinton, 62s. 6d.; Summerlee, 
to £9 ties be : Finished iron: Bars, £7 5s.; hoops, £7 12s, 6d. 
Lancashine eet £8 7s. 6d. Steel ; Bars, £6 7s, 6d. to £6 12s. 6d.; 
£8; presses re £7 7s. 6d.;, Staffordshire ditto, £7 17s. 6d. to 
vinden, seat ie hn £9 5s.; boiler plates, £7 5s.; plates for tank, 
4 be ‘ ,pridge work, £6 12s, 6d. to £6 15s,; English billets, 

- to £4 17s, 6d.; foreign ditto, £4 5s, to £4 7s. 6d.; cold- 








drawn steel, £9 10s. to £9 15s. Copper: Sheets, strips, &c., 
£77 per ton; small lots, 10d. per pound ; rods, £75 per ton ; 
small lots, 10d. per pound ; tough ingots, £67 10s. ; best selected; 
£68 to £68 10s, per ton ; copper tubes, 9}d.; brazed brass tubes, 
94d.; solid drawn brass Coats, 74d.; condenser tubes, 8§d.; 
condenser plates, 7}d.; rolled brass, 7}d.; brass turning rods, 
63d.; brass wire, 74d.; yellow metal, 7}d. to 7}d. per pound. 
Sheet lead, £22 per ton. English tin ingots, £144 per ton. 


The Lancashire Coal Trade. 

The effects of the holidays are still being felt on the 
Manchester Coal Exchange, and business in all departments could 
only be described as slow. There were some inquiries for house 
coal in view of the depleted stocks, but there was again no official 
change to note in prices, There was no change in the position 
of slack and engine fuel and shipping and bunkering coal. 
Quotations :—-Best Lancashire house coal, 17s. 8d. to 18s. 10d.; 
good medium, 16s. 2d. tos17s.; domestic fuel, 13s. 5d. to 14s. 5d.; 
sereened steam coal, 11s. 6d. to 13s,; slacks, 9s. to 10s, 9d. per 
ton at the pit. 


Barrow-in-Furness, Thursday. 
Hematites, 

The condition of the h tite pig iron trade is one of 
steadiness. There is not much new business being done at the 
moment. ‘The demand for iron is easy. On local account steel 
makers are again taking good deliveries of metal and shipments 
are fairly large, but the new contracts coming to hand are not 
big. Makers, however, still hold some good orders and are 
maintaining their prices, quoting 66s. to 67s. per ton net f.o.b. 
for parcels of mixed bers of B iron. For special 
brands there is a steady request on home account, with now and 
again a little business done with continental users, who require 
it for high-class work. This iron is quoted at 72s. to 74s. per 
ton. There is no business in warrant iron, which is quoted 
nominally at 61s. per ton net cash. The output of iron is 
unchanged, there being fourteen furnaces in blast in Cumber- 
land and.eight in North Lancashire, five of these being at the 
Barrow Company’s works, 








Iron Ore. 

For the most part the iron ore trade is well employed, 
but at somevof the pits there is rather a slackness. On local 
account the demand is pretty well maintained, and inquiries 
from outside the district are fairly strong. Good average sorts 
are quoted at 13s. 6d. to 15s. 6d. per ton net at mines, with the 
best qualities at 20s. 6d. per ton. For foreign ores there is a 
steady demand, and last week some 8000 tons of ore arrived from 
Almeria and Les Falaises. This ore is quoted at 16s. to 17s. 
per ton delivered to West Coast furnaces. 


Steel. 

The steel trade is active again industrially. At the 
Barrow works and also from the Workington plant a steady 
output of steel rails is being maintained. The demand is some- 
what easy, and not a deal of new business is being done. Heavy 
sections of rails are quoted at £5 17s. 6d. to £6 2s. 6d. per ton. 
For light sections the demand is on the easy side, also with the 
quotation returned at £6 7s. 6d. per ton. Heavy tram sections 
are a quiet trade at £6 7s. 6d. per ton. An order is now being 
dealt with at Barrow for Manchester. Hoops are in fair demand 
at £8 5s. per ton. 


Shipbuilding and Engineering. 

These trades are very busily employed. The fitting 
out of the Turkish battleship Reshadieh is being pressed forward, 
but there is a lot of work yet to do before she can proceed on 
her speed trials. The British battleship Emperor of India is 
not so far advanced as the Reshadieh, but most of her machinery 
is placed in position and the deck and other work is proceeding. 
The three Brazilian river gunboats have not yet left Barrow. 


Fuel. 

There is a steady demand for coal, which is quoted at 
15s. to 17s, per ton delivered for good steam sorts. East Coast 
coke is quoted at 19s, to 22s.; Welsh sorts at 20s.; and Lanca- 
shire coke at 18s. per ton delivered. East Coast sorts are the 
most used. Little Welsh coke is bought. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Outlook Not Hopeful. 

THE outlook in the iron and steel industry here is not 
very reassuring. With a few notable exceptions the larger 
firms appear to be fairly well employed just at present, but 
without doubt the feeling is net quite so hopeful as it was a few 
weeks ago as to the course of trade. Orders are, however, in 
most cases still coming forward in sufficient volume to keep the 
mills moderately well pied, and in many instances, in view 
of the good times which have been recently experienced, the 
present relaxation is not being very seriously felt. On the other 
hand, those manufacturers here who for some time past have 
been prophesying a slump point to the manner in which business 
is now restric as an evidence that their forecast was not 
without justification. It is still difficult to see how things may 
work out, but it is hardly likely that very much change in the 
position—at any rate, for the better—will occur until the 
autumn. By that time the outlook may be a good deal brighter. 
Even as things are Russia is a good customer, but there are 
grounds for believing that even larger orders may come to 
Sheffield from that part of the world before very long in the 
way of railway material particularly. Then, again, as I have 
pointed out before, there are huge railway schemes projected 
in China, and now that the revenue from the salt gabelle has 
shown such a splendid yield that the Five-Power Group is con- 
templating proceeding with an immense new loan to China on 
the security of that tax, it is quite possible this railway under- 
taking may be pushed on with. It is to the United States that 
a city like Sheffield looks for the first indications of improved 
trade, and there are now signs in that country that with the 
settlement of two or three outstanding problems of a political 
and financial nature and the realisation of the excellent crop 
estimates, things will take an upward turn. Canada is one of 
the gloomy spots so far as Sheffield trade is concerned, and it is 
possible that. things may have to be worse there yet before they 
substantially improve, whilst the continued unsettled state of 
the Balkans is Looping back orders which are long overdue. 
Taking all these things into consideration, one is in the position 
of hoping for the best, whilst prepared for the worst. 


Round the Works. 

Of individual firms, that of Vickers Limited, for 
instance, is as full of work as it can be, particularly in the 
| armament departments, where orders are on hand in connection 
with naval works for Russia, Turkey, Spain, Italy, and other 
countries, as well as important contracts for the home Govern- 
ment, and the firm is also busy, amongst other things, on light 
steel work for aeroplanes and automobiles. The armament 
departments at other works are also very well employed, though 
it cannot be gainsaid that large quantities of finished steel, 
such as armour plate, intended, apparently, for abroad, are 
lying in the works, whereas in the endaney way they would have 
been dispatched long ago. The reason for this is not clear. 
The steel furnaces are not being kept at their full capacity, 
but nevertheless some fairly large tonnages are being made on 
overseas contracts, including some for Yokohama. One-firm has 








in hand a good order for rollers and links, used in connection with 


collieries, for Algoa Bay ; another is to make quantities of saws 
for Yokohama, and a third files for Antofagasta. Large con- 
tracts for files and tools have been secured for Hong-Kong, 
Karachi, Rangoon, Singapore, and Bombay, and tools for Bluff, 
San Fernando, and Trinidad. Contracts for buffers for the 
Bengal and Nagpur Railway and for the Taff Vale Railway 
and for tires for Caleutta have been placed here. 





Bar Iron. 

The South Yorkshire Bar Iron Association, at its 
monthly meeting on Monday—a week later than usual, in con- 
sequence of the Whitsun holidays—reported a slightly better 
condition of trade, though things are still in a very poor way 
for crown bars. It was decided to make no change in the basis 
price, which therefore remains at £7 5s. per ton. What is wanted 
is a fillip in railway wagon building, but of that there seems no 
immediate hope. Marked bars continue in demand, 


Pig Iron and Billets. 

Hematite irons are for the moment rather weaker. 
Sellers, however, are not pressing the market, and consumers 
are restricting purchases to quite small lots as required, there 
being practically no forward business, West Coast ordinary 
makes can be bought for less than 73s., Sheffield, and special 
qualities are, in price, according to specification. East Coast 
mixed numbers are offered as low as 66s. 6d., or ls, 6d. less than 
the figure at which they stood firm for quite a long time ; but 
there is no particular life about the market, though at the time 
of writing there is rather an appearance of things firming up a 
little before very long. In common irons, Derbyshire and Lincoln- 
shire show no appreciable change, but buyers keep strictly on 
the open market for light parcels, and one hears very little about 
renewals of contracts, many of which will be running out with 
this month. A number of furnaces are out or damped down 
and most of the iron made goes at once into consumption, 
stocks being low at makers’ yards and at consumers’ works. 
This inactivity, however, is quite in accordance with the feeling 
as to trade, and neither makers nor buyers wish to take a leap 
in the dark. Billets, both Siemens and Bessemer acid and the 
local hard and soft basic, are still feeling the keen edge of com- 
petition, the basic qualities having te face the dumping of cheaper 
continental stuff. Scrap is a quiet market. 


Fuels. 

Steam coals are in fair demand, but as the output is 
now so large and constantly increasing some of the pits are not 
working more than four days a week. A considerable tonnage, 
however, is still in arrears on old contracts, and these, with new 
business booked, are likely to keep pits moderately well employed 
for some time to come. Prices for shipment keep quietly firm 
at about Ils. at pit. Coke is not in active demand. Best 
beehive is quoted at round about 10s. 6d., with special lots at 
lower rates, and patent is 10s. to 10s. 6d. at the furnaces. 


The Returns for May. 

The Board of Trade returns for the past month are 
not very satisfactory figures from Sheflield’s point of view. 
Compared with the corresponding period in 1913, machinery 
exports showed an increase of £130,910, but iron and steel fell 
by over three-quarters of a million sterling, and new ships by 
over a quarter of a million. Implements and tools were down, 
but the value of machine tools exported was rather higher. 
though the weight was lower. Cutlery was nearly £4000 down, 
a figure which about re nts the decrease in exports during 
the month to both prods sages Brazil, though Germany increased 
her order from £1244 in May, 1913, to £8077 last month. Exports 
of bars, angles, rods, and shapes or sections to Canada fell from 
5268 tons in May, 1913, to 880 tons for the past month, and the 
total steel exports, including railway wheels and axles (complete), 
tires and axles, ingots, billets, sheet bars, castings forgings, 
were £20,395, compared with £28,119 in May, 1913. Although 
coal exports as a whole reveal an increase, those from South 
Yorkshire and adjacent coalfields, through the Humber ports, 
mark a falling off. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

EXTREME quietness so far as new business is concerned 
characterises the Cleveland pig iron trade just now. But 
though the volume of business passing is not large, there are 
substantial reasons for anticipating an upward move in prices 
so soon as the autumn demands set in. There is at present no 
real reason for a pessimistic outlook, and, although nothing in 
the nature of a boom is anticipated, everything points to a steady 
trade at an improving level of prices. An early advance in the 
current price of iron would certainly be welcomed by makers. 
During the course of the current year there has been a substantial 
adjustment in wages, railway freights, &c., owing to the lower 
level of prices, but there has been no corresponding relief as 
regards the cost of iron-making materials, and so long as 
medium furnace coke can command as much as 17s. 6d. per ton 
the makers of Cleveland iron can only manufacture at a loss. 
They are consequently adhering to their policy of restricting the 
output, and, as has been the case for some time, the whole of the 
iron manufactured is going into i diat pti Some 
ironmasters still threaten to put out more furnaces unless con- 
ditions improve, and are determined to keep the output only 
equal to the consumption so that stocks do not accumulate. 
In the past they have had bitter experience of the detrimental 
influence of heavy stocks, and there is little likelihood of pig 
iron ever being stored again to the extent it was some years ago. 
There is more probability, in fact, of the abolition of the warrant 
stores by the withdrawal of the whole of the iron held there. 
No. 3 G.M.B. Cleveland pig iron is 51s. 6d.; No. 1, 54s.; No. 4 
foundry, 51s. 3d.; No. 4 forge, 50s. 9d.; and mottled and white 
iron, each 50s. 3d.—all for early delivery. 


Hematite Pig Iron. 

There is quietness in the East Coast hematite pig iron 
market so far as new business is concerned, and little doubt 
exists that the undertone is revealing a decidedly weak tendency. 
It must be admitted, however, that the interrupted deliveries 
to many of the steel works owing to the holidays have had some 
impression on the market, but quite apart from this, there is 
nothing like the demand that was in evidence a month or two 
ago, and, taking into consideration the fact that the shipping 
season is now in full swing, the market conditions from a maker's 
point of view are very unsatisfactory. The price of East Coast 
mixed numbers has been lowered to 60s. 6d. for practically any 
delivery, and makers declare that further reductions in the price 
are impracticable, in view of the persistently high cost of fuel. 


Iron-making Materials. 

The foreign ore trade shows little movement. There 
have been one or two inquiries, but they have not led to any 
busi " s regarding current rates as excessive. The 
attitude of some sellers, however, is rather stiffer than otherwise, 
and the general quotation is unaltered at 17s. 6d. for best. Bilbao 
Rubio of 50 per cent. quality. The position of the coke trade 
iseven stronger than last week, and far from obtaining concession, 
as was hoped, ec s are actually faced with a general 
stiffening of prices. Thus 17s. 6d. is now the average price 
of good medium furnace coke, and with consumers reluctant 
to follow the advance business has been on the quiet side. The 
price of coke is certainly a disturbing factor to iron manufac- 

















turers, but the coal market is so strong that there is no dis- 
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position on the part of makers to press coke upon the market, 
and at the moment the demand probably exceeds the supply. 


Manufactured Iron and Steel. 

The feature of the Northern finished iron and steel trades 
this week has been the reductions in the price of steel ship plates 
and angles, which will be weleomed by shipbuilders. Steel ship 
plates show a falling off of 10s., and steel ship angles are 7s. 6d. 
lower, the former being £6 and the latter £5 lis. per ton. The 
yreat bulk of the trade in steel is being done under specifications 
connected with contracts fixed some time ago. The rail trade 
is, however, showing more activity, and most of the mills have 
work in hand to keep them busily employed until well into the 
autumn. This week a Teesside firm booked an order for 10,000 
tons of heavy steel rails for Australia, and from the Midlands 
there is also an improving demand for joists and constructional 
steel. The London building strike, of course, still affects the 
joist trade, but with a settlement of that dispute there will 
undoubtedly come a good demand for constructional steel, to 
the benefit of the North-East Coast industries. The following 
are the principal market quotations :—Common iron bars, £7 ; 
best bars, £7 7s. 6d.; best best bars. £7 l5s.; packing iron, 
£6 5s.; iron ship angles, £7; iron engineering angles, £7; iron 
ship plates, £6 15s.; iron girder plates, £7 5s.; iron ship and 
girder rivets, £7 5s.; steel bars, basic, £6 5s.; steel bars, Siemens, 
£6 15s.; steel ship angles, £5 l5s.; steel ship plates, £6; steel 
engineering angles, £5 17s. 6d.; steel sheets, singles, £8 5s.; steel 
sheets, doubles, £8 10s.; steel joists, £6 12s. 6d.; steel hoops, 
£6 10s.; steel strip, £6 5s.—all less the usual 2} per cent. f.o.t. 
Heavy steel rails, £6; steel railway sleepers, £7 5s.; light iron 
rails, £7—all net at works. Cast iron chairs, £4 5s.; cast iron 
pipes, l}in. to 2in., £6 7s. 6d.; 3in. to 4in., £6; 5in. to 8in., 
£5 15s.; 10in. to léin., £5 17s. 6d.; 18in. to 24in., £5 17s. 6d.; 
east iron columns, plain, £7 7s. 6d.; floor plates, £3 10s. to 
£3 12s. 6d., f.o.r. at makers’ works. Galvanised sheet makers 
are experiencing much difficulty in securing new orders. The 
general quotation for sheets of 24-gauge is £11 5s. per ton, less 
the usual 4 per cent. 


Shipbuilding and Engineering. 

The shipbuilding trade on the Notth-East Coast main- 
tains its activity. The new orders recently placed are of 
importance, and will provide a large amount of additional 
employment. Various contracts have been recently arranged for 
providing additions to prominent ocean lines, and orders have 
also been received for smaller craft, such as colliers, &c. Marine 
engineers are briskly employed, and they have the prospect 
of a continuance of active times, while boilermakers as well as 
firms engaged in the supply of auxiliary machinery are also 
sharing in the prevailing activity. 


Coal and Coke. 

An exceptionally strong tone characterises the coal 
market, though there has been some irregularity in the position, 
due to some extent to a dearth of ready tonnage. In several 
instances collieries have found some difficulty in making ship- 
ments. Best Durham gas coal is quoted around 13s. 3d., and 
second qualities from 12s. 3d. to 12s. 6d. | There is a plenitude 
of coking unscreened coals, and, though the general quotation is 
lls. 9d. to 12s. 6d., anyone with a steamer available could get 
a supply at a lower figure. The fairly heavy demand for Durham 
bunker coals is met with an ample supply, and ordinary qualities 
range from IIs. 9d. to 12s., while superior kinds are 12s. 9d. to 
13s. The steam coal position continues strong, and the collieries 
ask 14s. 6d., and second hands I4s. 3d. Steam smalls continue 
firm at 8s. 6d. to 8s. 9d. for Blyths and 8s. 9d. for Tyne primes. 
There is still plenty of gas coke obtainable at 13s. to 13s. 6d., 
but foundry and furnace brands are searce at 19s. to 21s. and 
17s. td. to 18s. respectively. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Warrant Market. 

_ THE quantity of b tr d in the Glasgow 
pig iron warrant market during the past week is the smallest 
on record within recent years, the total amount being only 
3000 tons. Owing to an entire absence of support, prices show 
a fractional falling off. Cleveland iron closed at 51s. 33d. per 
ton cash buyers, and 51s. 44d. one month, while the three 
months’ price was 51s. 6d. per ton. 
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Pig Iron. < 

There are seventy-two furnaces in blast in Scotland, 
compared with the same number in the preceding week and 
eighty-nine in the corresponding week of last year. Consumers 
show no inclination to tract ahead and business continues 
on quiet lines, but owing to the restricted output makers are 
disposing of their productions of ordinary qualities and hematite 
fairly well and stocks are low. Shipments of pig iron from 
Scottish ports amounted in the aggregate to 5841 tons, an increase 
of 802 tons compared with the same week last year. The import 
of pig iron into Grangemouth from Middlesbrough and district 
amounted to 7759 tons for the week. 





Quotations. 

Monkland is quoted f.a.s. at Glasgow, No. 1, 62s.; 
No, 3, 60s. 6d.; Govan, No. 1, 61s.; No. 3, 60s.; Carnbroe, 
No. 1, 66s. 6d.; No. 3, 62s. 6d.; Clyde, No. 1, 68s.; No. 3, 63s.; 
Gartsherrie, Summerlee, Calder, and Langloan, Nos. 1, 68s. 6d.; 
Nos. 3, 63s. 6d.; Glengarnock, at Ardrossan, No. 1, 71s.; No. 3, 
66s.; Eglinton, at Ardrossan or Troon, No. 1, 62s.; No. 3, 61s.; 
Dalmellington, at Ayr, No. 1, 63s.; No. 3, 6ls.; Shotts, at Leith, 
No. 1, 68s. 6d.; No. 3, 63s. 6d.; Carron, at Grangemouth, 
No. 1, 69s.; No. 3, 64s. per ton. 


Finished Steel. 


The unfavourable conditions which have been a feature 
of the Scotch steel trade for some time past still continue, and 
makers are finding it more and more difficult to keep their works 
employed. Specifications for plates are very scarce, and sec- 
tional makers are also suffering in this respect. There is very 
little business in the home market, and any orders passing are 
keenly competed for, while the demand for steel material for 
export is also limited. 


Steel Workers’ Wages. 

A meeting of the Scottish Conciliation Board was held 
during the week to consider the steel makers’ application for 
a reduction in the workers’ wages, in accordance with the sliding 
seale, which provides for the reduction when the prices of steel 
fall. It was decided to reduce steam workers’ wages by 24 per 
cent. ‘The decrease will come into force immediately. 


Finished Iron. 


Conditions in the various branches of the finished iron 
trade cannot be called encouraging. Black sheet makers are 
still fairly well employed and outputs are not yet seriously 
affected, but works are kept running with orders booked from 
day to day, which makers are finding increasingly difficult to 
obtain, and prospects are not promising. There is not the 
slightest improvement in the malleable iron trade. A week 
or so ago there was a drop in continental imports and makers 
were somewhat cheered thereby, but competition is now keener 
thian ever and the position as hopeless as before. 


The Coal Trade. 

The chief feature in the West of Scotland is the con- 
tinued demand for splint coal, which is well booked for a week 
or two ahead. Business in ells is very quiet and best qualities 
have dropped to about Ils. per ton, with second qualities 9d. to 
Is. per ton less, Navigation qualities are busy, but ordinary 
steams could be better employed. Smalls generally are more 
plentiful and somewhat easier. Business in the Lothians and 
the Fifeshire districts continues on much the same lines as in 
the preceding week. Collieries are well supplied with orders 
for most qualities, and though there has been a drop in ship- 
ments, this is largely accounted for by the fact that the miners’ 
gala days were on for the first three days of the week and conse- 
quently a fair quantity of tonnage was detained. ‘Tenders have 
heen lodged with the Glasgow Corporation for the supply of coal 
for gasmaking purposes during 1914-1915. The Corporation’s 
requirements are about 800,000 tons, and it is believed that 
prices will be about Is. 6d. per ton beldw last year’s quotations, 
The aggregate shipments from Scottish ports amounted to 
279,976 tons, compared with 318,872 in the preceding week and 
307,379 tons in the corresponding week of last year. Ell coal 
is quoted f.o.b. at Glasgow, Ils. to Ils. 3d.; splint, 10s, 9d. to 
14s.; navigations, l4s. 6d. to 14s. 9d.; steams, 10s. 9d. to 12s. 9d.; 
trebles, lls. 3d. to 11s. 6d.; doubles, 10s. Gd. to 10s, 9d.; singles 
10s. to 10s, Gd. per ton, 








WALES AND ADJOINING COUNTIES. 
(Prom our own Correspondent.) 


Cardiff Coal Market. 

Some attention has during the past week been called 
to future contract business by the announcement that the 
Italian State Railways Administration had arranged for the 
shipment between now and the end of the year of 100,000 tons 
of Pocahontas and New River coals, bringing the total quantity 
of American coals bought this year by the authorities to 300,000 
tons. With homeward freights low the Americans are able to 
ship their “through the mine” coals to the Mediterranean 
several shillings cheaper than can be done with the coals 
usually taken from South Wales by the Italian State Railways, 
riz., leading Mc thshires. In this particular case it is 
reported that the Americans have sold the coal at 2.50 dols., 
viz., 10s., and basing the freight to Genoa at 9s. 6d. this means a 
c.i.f. figure of 19s. 6d., whereas the current figure for best Mon- 
mouthshires is 17s, 6d. to 18s., and the freight being about 7s., 
the total cost is 24s. 6d. to 25s. Thus the Americans have a 
margin in their favour of about 5s. per ton. The Italian State 
Railways’ authorities are making every effort to secure their 
requirements in the cheapest market, and are making extensive 
analyses of Scotch, Durham, and North Wales coals. This 
fact points to competition in the future being much keener 
between South Wales and other coalfields. ‘The Americans have 
for some years made persistent efforts to get in South Wales 
markets, and occasionally succeed. ‘They have this year made 
contracts with the Paris-Orleans Railway Company and the 
Paris, Lyons and Mediterranean Railway Company. Whether 
these spasmodic excursions on the part of the Americans into 
markets largely held by this district are to become permanent is 
difficult to say, but it is certain that once they have secured a good 
footing South Wales traders will find it a hard task to regain the 
ground lost. Local collieries which tendered for the supplies 
required by the Great Northern of Ireland Railway Company 
have been notified that their tenders have not been accepted. 
They were asked to send in prices for 55,000 tons of locomotive 
coals for delivery over six months, or 110,000 tons over twelve 
months. No one, however, seriously thought that this business 
would come to South Wales, inasmuch as a year or two ago the 
railway company adapted its locomotives for the use of Scotch 
coal, and therefore it is more than probable that their order for 
coal will again go North, although nothing so far has been heard 
as to the actual placing of the busi With regard to current 
business, the market has to some extent got over the disturbing 
effects of holidays, but business is slow to open out, and values 
are very strong for Admiralty coals, though for other descriptions 
there is a good deal of weakness prevalent. Outputs are in- 
ning to get back to more normal figures, and tonnage supplies 
are improving. There has been a good demand for Admiralt 
coals for this month and next, but the short working last wee 
and the fact that 2500 men at the Bargoed Colliery of the Powell 
Duffryn Company have been on stop for ten days up to Wednes- 
day of this week—the strike now Keten settled—has restricted 
the quantity of coals available. There is some sign of the tight- 
ness slackening somewhat, though values are very slow to come 
down. Best Admiralties have been sold at 2l1s., and even 
higher figures are mentioned for the second half of this month. 
Buyers, naturally, were only prepared to buy their most pressing 
requirements, and to run the rest in the hope of easier conditions 
prevailing later. Whether the market will fall away to any 
appreciable extent is doubtful, as the Admiralty will commence 
shipping heavier quantities at the end of this month, in view of 
the naval review about the middle of July. Ordinary second 
qualities of Admiralties range about 18s. 3d. to 18s. 6d., though 
higher figures have been touched during the past few days. 

have been steady, but Monmouthshires have been erratic. 
Small loals have been dullish, but have held up well on the basis 
of lls. for best bunkers and up to 8s. 9d. for best cargo sorts. 
Patent fuel quotations are very steady, but pitwood, which now 
rules about 20s, to 20s. 6d., shows rather a tendency to weaken, 
supplies being plentiful and buyers scarce, 








Approximate Values. 

Steam coal: Best Admiralty large, 20s. 6d. to 21s.; 
best seconds, 18s. 9d. to 19s. 6d.; seconds, 18s. 3d. to 18s. 6d.; 
ordinaries, 17s. 6d. to 17s. 9d.; best drys, 18s. 6d. to 19s.; 
ordinary drys, 16s. 3d. to 16s. 9d.; best bunker smalls, Lls. to 
lls. 3d.; best ordinaries, 10s. 3d. to 10s. 6d.; cargo smalls, 
8s. to 8s. 9d.; inferiors, 7s. to 7s. 9d.; washed smalls, 12s. to 
12s. 6d.; best Monmouthshire black vein, large, 17s. 6d. to 18s.; 
ordinary Western Valleys, 16s. 3d. to 16s. 6d.; best Eastern 
Valleys, 15s. 9d. to 16s.; seconds, Eastern Valleys, 15s. to 
15s. 6d. Bituminous coal: Best households, 19s. to 20s.; 
good households, 17s. to 19s.; No. 3 Rhondda, large, 17s. 6d. to 
18s.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda, large, 12s. 9d. to 
13s. 3d.; through, lls. 6d. to 12s.; smalls, 8s. 6d. to 9s.; best 
washed nuts, 16s. to 16s. 6d.; seconds, 14s. 6d. to 15s. 3d.; 
best washed peas, 14s. 6d. to 15s.; seconds, 13s. to 13s, 6d. 
Patent fuel, 19s. to 21s. 6d. Coke: Special foundry, 29s. to 
30s.; good foundry, 22s. to 25s.; furnace, 17s, to 19s. Pitwood, 
ex ship, 20s. to 20s. 6d. 


Newport (Mon.). 

During the past week Monmouthshire coals have been 
one of the weakest sections in the Welsh coal trade. The 
tonnage difficulty has been primarily responsible for the weak 
position of many collieries, Best black veins have kept up well 
and been firm at 17s. 6d. to 18s., but Western Valley and Eastern 
Valley large havc ’:2en extremely irregular for prompt shipment. 
Towards the middle of the week the tonnage situation improved 
somewhat and imparted a steadier tone, but still the weak 
patches have not been eradicated, and values are hindered from 
making any appreciable advanee. Small coals are weakish, 
the inquiry being slow. Current prices :—Steam coal: Best 
Newport black vein, large, 17s. 3d. to 17s. 6d.; Western Valleys, 
16s. 3d. to 16s. 9d.; Eastern Valleys, 15s. 9d. to 16s. 3d.; other 
sorts, 15s. to 15s. 6d.; best smalls, 8s. 3d. to 8s, 6d.; seconds, 
7s. 9d. to 8s. Bituminous coal: Best house, 18s, to 19s.; 
seconds, 17s. to 18s. Patent fuel, 19s. 6d. to 20s, 6d. Pitwood, 





ex ship, 20s. 3d. to 20s. 9d. 





Swansea. 

The anthracite market has not shown the improveme: 
in the demand usually expected at this time, and business hein 
dull in all departments, prices are weak for prompt deliver 
There is a rather better inquiry for July, but for this moni 
the position is by no means satisfactory. Swansea Valley eal 
red vein large are lacking in strength, and all machine-made coals 
are quiet. Rubbly culm keep firm, and a good tone is displayed 
for duff, Steam coals have also been inactive, and values are 
somewhat easy. Approximate quotations :—Anthracite ; Best 
malting, large, 21s, 6d. to 23s. net; second malting, large 
17s. 6d. to 18s. 9d. net; big vein, large, 15s. 3d. to Ibs,, leg 
24 per cent.; red vein, large, 12s. 9d. to 13s, 6d., less 2} por cent.. 
machine-made cobbles, 21s. to 22s. net; French nuts, 21s, ve 
to 23s, 9d. net ; German nuts, 21s, 9d. to 23s. 6d. net ; beans, 
15s. 9d. to 17s, 3d. net ; machine-made large peas, | 1s. to 19," 
net ; rubbly culm, 6s, 6d. to 6s, 9d., less 24 per cent.: duff 
4s. 6d. to 4s. 9d. net. Steam coal : Best large, 18s. 9d. to 21s, gq. 
less 2$ per cent.; seconds, 14s. 6d. to 15s. 6d., less 2) per cent: 
bunkers, 10s. 6d. to 11s, 6d., less 24 per cent.; smalls, 8s. 3d, t 
9s, 3d., less 24 per cent. Bituminous coal: No. 3 Khondda 
large, 17s. to 18s., less 2§ per cent.; through and through, 14. 
to 14s, 6d., less 24 per cent.; smalls, 11s. to 11s. 9d., less 24 per 
cent. Patent fuel, 17s. to 17s, 6d., less 24 per cent. 


Tin-plate and Other Quotations. 
I.C., 20 x 14 xX 112 sheets, 12s. 44d. to 12s, 64. 


L.C., 28 x 20 x 56 sheets, 128, 74d. to 12s. 9d.; I.C., 28 x 94 

112 sheets, 24s. 9d. to 25s.; LC, ternes, 28 x 20 x 112 sheets 
22s. to 22s, 6d. Finished black plates, £9 10s. per ton. Gal! 
vanised sheets, 24 g., £10 15s. to £11 per ton. Block tin, 


£138 17s. 6d. per ton cash; £140 15s. per ton three months; 
copper, £61 15s, per ton cash ; £62 7s. 6d. per ton three months, 
Lead: English, £19 15s. per ton; Spanish, £19 10s. per ton; 
spelter, £21 10s, per ton, Silver, 2s, 4d. per oz. 


Iron and Steel Trades. 

Pig iron: Standard iron, 50s. 104d. cash, 51s. month; 
hematite mixed numbers, 61s. cash, 61s. 14d. month ; Middles. 
brough, 51s, 3d. cash, 51s. 44d. month ; Scotch, 57s. 3. cash, 
57s. 44d. month ; Welsh hematite, 65s. dd.; East Coast |wmatite, 
64s. c.i.f.; West Coast hematite, 66s, to 67s. cif. Steel bars; 
Siemens, £4 lls. 3d. per ton; Bessemer, £4 10s, per ton. Steel 
rails, heavy sections, £6 2s, 6d, per ton. Iron ore, Rubio, 
l7s. to 17s, 3d. 








CATALOGUES. 

From the Carron Company, of Carron, Falkirk, we have 
received a catalogue dealing with drop forgings. Also cata. 
logues on wood-working machinery, ships’ sidelights, patented 
saloon lights, &e., and steam steering gear, ash hoists, &. 

Tue HorrMan MANUFACTURING Company, Limited, helms. 
ford.—A catalogue sent to us by this firm deals with bal! bear. 
ings and steel balls. We have also received a small pamphlet 
entitled “* How we get Hoffman Accuracy.’ Both publications 
contain much useful information. 

A XEw catalogue on lever-balanced luffing cranes has been 
sent to us by Babcock and Wilcox, Limited, of Farringdon. 
street, E.C. With the aia of drawings the action of the lever. 
balanced gear is clearly explained and a great deal of useful and 
interesting information is given. 








Launcn or Aa New Ftoatina Caisson FoR THE Lorps 
COMMISSIONERS OF THE ADMIRALTY.—-Swan, Hunter and 
Wigham Richardson, Limited, on June 8th, successfully launched 
from their shipyard at Southwick-on-Wear a floating caisson, 
which is being built for one of H.M. graving docks at Ports- 
mouth. The caisson has a la draught of water, and was 
built and launched on its side. yo soon as the caisson had been 
launched, it was towed to the wet dock at Sunderland, where it 
was uprighted. It will be completed ready for towing to Ports- 
mouth in a few days’ time. 


Contracts.—The Great North of Scotland Railway has just 
placed with Manning, Wardle and Co., Limited, of Leeds, an 
order for two special locomotives for the fish traffic at the new 
harbour works, Aberdeen.-The War-office has accepted the 
tender of J. C. Lyell and Co., Limited, 113, Great Portland- 
street, London, W., for a large ‘‘ Auto ” stationary type acety- 
lene generating plant, patented improved safety back pressure 
valve and blowpipes with interchangeable nozzles, for oxy- 
acetylene welding.—The authorities of the city of Toronto have 
accepted the joint tender of the John verMehr Engineering 
Company, Limited, as engineers, and Wm. Cowlin and Son 
(Canada), Limited, as contractors, for the new mechanical 
filtration plant at Toronto Island. The contract includes, 
in addition to the pressure filtration plant, embodying Kansome 
continuous filters, the erection of the following structures :— 
Filter-house building, pumping station building, suction well 
building, chemical storage and mixing-house, coal storage 
building, wash water tank, chimney, wharf. It is, we believe, 
the largest single order ever placed for an installation of this 
description, the filters themselves being required to treat sixty 
million imperial gallons of water per day of twenty-four hours. 


Tae InstiruTion or AvuTOMOBILE ENGINEERS,—The last 
meeting of the session of the Institution of Automobile Engineers 
was held on the 27th ult., when Dr. A. M. Low gave a lecture 
on “Some Experiments and their Bearing on the Design of 
Automobile Parts.’’ The line taken by the author was to 
advocate the study of the motion of the different parts of the 
ear from the point of view of the actual parts themselves. 
He instanced the carburetter, which is adjusted with extreme 
care as to the weight of the float, &c., and is then fitted on an 
engine which is vibrating in such a way as to upset the accurate 
adjustments made. He stated that he had fitted an instrument 
which he termed the “* Chattergraph ”’ for observing the action 
of the brake shoe on the drum. This instrument showed clearly 
that the motion of the shoe in relation to the drum was a con- 
stant series of rotations of the whole drum with the shoe, 
alternating with a movement of the shoe in the drum. Dr. 
Low then pointed out that there were three methods of studying 
motion—the rotating mirror, the alternating generator with 
variable period, and the cinematograph. He strongly advocated 
the use of the cinematograph by aut bile d s for the 
study of the motion of the various parts of a car and showed 
some experiments indicating the results which could be obtained. 
One of these experiments showed the action of a valve lifted 
by a cam, and the lecturer pointed out the bouncing oi the 
valve off its seat with improperly shaped cams. He also gave 
the results of experiments on an induction pipe fitted with o 
glass window with two eye pieces and a shutter revolved by 
means of a cam from the engines. By this means the actual 
form of the globules of oil mixed with the petrol could be traced 
in various positions in the pipe. The author then dealt with 
the question of propeller flutter in aeroplanes, showing that 
this was entirely due to the impulses of explosion. He stated 
that a certain propeller, when driven with an electric motor 
showed a high efficiency, and that the same propeller when 
driven by a single engine showed an efficiency which almost 
reached vanishing point. He then sketched a form of pedal 
which would remain stationary relatively to the foot while 
being moved relatively to the body. The lecture concluded 
with a description of an apparatus which, though not connected 
directly with automobilism, was of great interest, the apparatus 
transmitting a picture from one place to another by means of 
wires only, 
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the water supply conduit, will therefore flow tl h this 

NOTES FROM GERMANY, FRANCE, BELGIUM, &c. BRITISH PATENT SPECIFICATIONS. chamber oka telalivaly high velocity. The lower cooling chamber 
(From our own Correspondent.) is either fed from a separate supply pipe at F, or the cooling 

e Pass § water that has traversed the upper cooling chamber can he 

Rheinland-Westphalia. When an invention ts communicated from abroad the name and | caused to flow through the lower chamb imitting it 
address of the Communicator are printed in italics. from the upper to the lower cooling chamber at I—see the lower 


Lrrrce is being done on home account in the pig iron 
industry. Deliveries of foundry pig have been well up to the 
2 rage, and the Martin Works are reported to have sold their 
cae till the beginning of July, but forge pig is in weak request. 
The tendency in the manufactured iron market has been a trifle 
Jess slow, and the mills have been asking better prices for forward 
gales. Basic bars realise M,2 to M.3 p.t. more than previously 
in the Rhenish-Westphalian district and the current quotation 
is M.94 to M.95 p.t., compared with M.92 p.t. a few weeks ago. 
Some works are reported to have asked M.96 p-t., but this is an 
exception. Dealers, on the whole, show very little inclination 
to pay more than is absolutely necessary, being well supplied 
till far into next quarter, and so the number of orders that can 
be taken in at advanced rates is very limited for the present. 
The export market remains without improvement. Offers from 
Belgian firms increase and export quotations have quently 
been exceedingly low and unremunerative, more than M.80 
,.t. £.0.b. Antwerp being obtainable with difficulty for basic bars. 
‘Accounts from the Luxemburg iron producing district have been 
alittle less discouraging, and less than M, 81 p.t. free Antwerp 
israrely accepted. The demand for bars is very quiet at present. 
In pig iron a moderate activity is reported, deliveries in oundry 
pig to Belgium having decreased. More life was felt in sectional 
iron owing to an improvement in the building department. A 
weak tone continues to characterise the Luxemburg iron ore 
market. Rates are lower than every before, and a rise cannot 
be looked for until the new contracts for 1915 have been booked, 
and even then only a slight advance will probably take place. 





The German Coal Market. 

On the Upper Silesian coal market a reduction in out- 
put is being contemplated, because the general position seems 
to be going from bad to worse. Home demand has strongly 
decreased and this has led to a rapid rise in stocks. Since 
January this year deliveries per working day have shown a 
falling off, the railway requirements being smaller than pre- 
viously, while the demend from the iron and zine industry is 
moderate. A poor export only is being done to Austria- 
Hungary, owing to a rising output of some pits in Hungary, 
which are selling coal at very cheap rates. The sugar mills of 
Russian Poland have remained steady customers, but much less 
is exporied to South and Central Russia than formerly. On 
the Khenish- Westphalian coal market d 1 and ption 
are stated to be limited and to show a falling off as compared with 
last quarter. Stocks of coke are heavy and increasing, and some 
coke ovens have been put out of service. 





Austria-Hungary. 

The raw and finished iron industries are very poorly 
occupied and the general condition of the market 1s extremely 
quiet. Pit coal and brown coal have remained in tolerably 
brisk demand. 


Returning Strength in Belgium. 

Since last week’s report a change for the better has 
set in and the iron and steel market shows more life. Exports 
in bars have been so animated that the mills could realise higher 
prices. A few weeks ago buyers hesitated to pay £4 p.t., while 
now £4 5s. p.t. has been realised for basic bars. Several orders 
of weight were booked in at the above quotation, but makers 
do not care to dispose of their output for any length of time, 
because prices are now expected to move steadily upwards. 
Iron bars have not been touched by the rising tendency ; they 
are firm at £4 8s. p.t. Rods stand at £4 13s. to £4 14s. p.t. 
Plates have also slightly improved; heavy steel plates for 
export stand at £4 14s. to £4 15s. p.t., while hoops are stiff at 
£5 15s. to £5 16s. p.t. On home account a quiet business is 
being done at 112. 56f. to 115f. p.t. for basic bars, and 120f. p.t. 
for iron bars, while heavy steel plates stand at 125f. p.t. A 
moderate trade is being carried on in pig iron ; forge pig is sold 
at 61f. p.t., basic stands at 65f. p.t., and foundry pig realises 
66f. p.t. The weakness in semi-fini steel is more pro- 
nounced than ever ; 70s. p.t. is the current quotation for rolled 
billets. The Belgian coal market keeps quietly steady. 








LAUNCHES AND TRIAL TRIPS. 

DeMeETERTON, steel screw steamer; built by Ropner and 
Sons, Limited, Stockton-on-Tees ; to the order of Messrs. R. 
Chapman and Son, Newcastle-on-Tyne ; dimensions, 429ft. 
long; to carry 10,000 tons ; engines, constructed by Blair and 
Co., Limited ; trial trip, May 26th. 

ONA, twin-screw ocean-going tug; built by J. I. Thornycroft 
and Co., Limited; to the order of the Argentine Naval Com- 
mission for towing purposes; dimensions, 130ft. by 28ft. by 
13it. llin.; engines, triple-expansion, 13}in., 22in., and 35in. 
by 27in. stroke, pressure 180lb. per square inch; launch, 
May 28th. 

MELANIA, steel screw steamer; built by Craig, Taylor 
and Co., Limited, Stockton ; to the order of the Anglo-Saxon 
Petroleum Company, Limited, London ; dimensions, 427ft. by 
53ft. din. by 31ft.; to carry oil in bulk; engines, triple-expan- 
sion, 27in., 45in. and 74in. by 48in. stroke, pressure 180 Ib. 
per square inch; constructed by the North-Eastern Marine 
Engineering Company, Limited, Sunderland; a speed of 11} 
knots was attained, fully loaded, on trial trip, May 28th. 

VaRELA, twin-screw steamer; built by Swan, Hunter and 
W igham Richardson, Limited; to the order of the British 
India Steam Navigation Company, Limited, of London; dimen- 
sions, 390ft. by 53ft. by 26}ft.; to carry passengers; engines, 
triple-expansion, twin-serew; constructed by the builders; 
a speed of 16 knots was attained on trial trip, May 28th. 

: PANAMA TRANSPORT, steel screw steamer ; built by Irvine’s 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy and Co., Limited, for the Empire Transport 
Company, Limited; dimensions, 400ft. by 52ft. by 29ft. 6in.; 
to carry 8000 tons on a moderate draught ; engines, triple- 
expansion, 25in., 40in. and 68in. by 48in. stroke, pressure 
180 1b. per square inch; constructe by Richardsons, West- 
varth and Co., Limited ; a speed of 12 knots was attained on 
trial trip, June 4th, 

HAIMARA, twin-screw passenger steamer; built by Philip 
and Sons, Limited ; to the order of Crown Agents for the 
Colonies; dimensions, 100ft. by 23ft. by 9ft.; to carry passengers; 
engines, two sets compound surface-condensing engines, pres- 
sure 140 1b. per square inch; launch, June 4th. 

ABELIA, twin-serew motor vessel; built by Sir W. G. Arm- 
strong, Whitworth and Co., Limited; to the order of the 
Flower Motor Ship Company, Limited, London ; dimensions, 
350ft. by 46ft. 9in. by 27ft.; to carry 5600 tons ; engines, two- 
cycle motor engines developing 1200 brake horse-power at 
— revolutions per minute; constructed by the Wallsend 
Slipway and Engineering Company, Limited ; launch, June 5th. 

_VaRsova, twin-screw steamer; built by Swan, Hunter and 
= igham Richardson, Limited ; to the order of British India 
‘ team Navigation Company, Limited, of London ; dimensions, 
390ft. by 53ft. by 264ft.; to carry passengers and cargo ; engines, 
twin-screw triple-expansion ; ‘constructed by Swan, Hunter 
and Wigham Richa: son, Limited ; launch June 9th. 





When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent, 








STEAM GENERATORS. 


20,079. September 5th, 1913.—Improvements 1N CHAIN 
Graté Furnaces, Edward Bennis, of Beech Hill, Astley 
Bridge, Bolton, Lancashire. 

This invention consists in making the top surface of each 
longitudinal link rounded, curved or bevelled whether flat 
or corrugated at the sides to provide an air space beneath the 
layer of fuel and secure a better circulation or diffusion of the 
air through the fuel. The grate is built up of a number of 
longitudinal links A mounted on transverse rods B in the usual 
way. The top of each link A is made round or curved or flat 
on top with curved or bevelled edges X. The links A are, in 
addition to the curved, rounded or bevelled top, also preferably 














corrugated or fluted at Y at both sides,and in the direction 
of their length the links may be straight on top or corrugated 
as at Z. The side corrugations may be arranged relatively to one 
another, as shown. By thus constructing the longitudinal 
links A so that the edge Y where the air passes up to the fire is 
of rounded or curved shape or bevelled, it will not burn away 
so quickly as in the usual form of link. Moreover, the coal will 
be supported on « less area of the link and will offer less obstruc- 
tion to the passage of the air to the fire and as a depression is 
formed between two links through which the air can pass, it 
will consequently reach a larger area of fuel. The corrugations 
serve a similar purpose.—May 21st, 1914. 


INTERNAL COMBUSTION ENGINES. 


11,344. May 15th, 1913.—IMPROVEMENTsS IN AND CONNECTED 
WITH THE Brep-PLATES OR Frames oF INTERNAL ComBus- 
TION Enaines, Edmund Ernest Bentall, engineer, and 
George Cowley Bingham, works manager, both of Hey- 
bridge, Maldon, Essex. 

This invention has for its object improvements in the con- 
struction of internal combustion engines, designed to simplify the 
erection and adjustment and cheapen the manufacture thereof. 
The hollow open bed-plate or frame of the engine is formed in 
two parts A B, so shaped that they may be bolted together at 
both ends to form a rigid independent structure, and to this is 
bolted one end of the engine cylinder C. To render the joints 
between the two parts of such bed-plate or frame more secure 
and rigid, the abutting faces of these parts are provided with 








V-shaped joints; those D at one end being situated at right 
angles to those E at the opposite end, as shown in full and dotted 
lines respectively. Transversely to the joint between the two 
parts of such bed-plate or frame is journalled the crank shaft F 
and this is provided with spherical bearings G, which rest on 
semi-cylindrical surfaces in the sides of the bed-plate or frame, 
and are secured in position by caps H, which are shaped to fit 
them and have bolt holes of sufficient size as to permit of adjust- 
ment. The half-speed shaft K is similarly journalled in spherical 
bearings L, which are arranged outside the bed-plate or frame 
and fit on to the ends of the spindle, and are held in position by 
caps M, which fit on to the bearings and are bolted to the sides 
of the bed-plate or frame, so that they are also capable of adjust- 
ment.—May 21st, 1914. 


965. January 13th, 1914.—ImMPpROVEMENTS IN OR RELATING 
TO THE CooLING or CYLINDER Covers OF INTERNAL 
Comsustion EnGines, Maschinenfabrik Augsburg-Nurn- 
berg, A.G., of 7, Stadtbach-strasse, Augsburg, Germany. 

The cooling chamber of this cylinder cover, through which 
the piston-rod passes at A and the valves at B, is divided into 
two ne by the partition O, and of these parts the 
upper part adjacent to the cylinder is considerably shallower 

than the other part. The cooling water, which enters at D 





and issues at E, and which comes direct from the pump or from 





illustration. The effect can be still further increased if a portion 
of the stream of water, after passing through the partition O, 
be circulated in such a manner that it flows as uniformly a 
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possible over the parts such as the valve and piston-rod sockets 
A, B and C, which pass through the interior of the cover. With 
this object in view, projections L—see the centre illustration— 
are provided in the cooling chamber, which render the cross 
section of the current of water substantially t every- 
where. The water then flows approximately indicated by 
the arrows. In order still further to improve the cooling effect 
the upper cooling chamber in particular can be sub-divided by 
one or more partitions M. There are two other illustrations.— 
May 21st, 1914. 


8667. May 15th, 1914.—ImproveMENTS IN VALVE GEAR FOR 
InTERNAL ComBusTION ENGINES, Edmund Ernest Bentall, 
engineer, and George Cowley Bingham, works ger, 
both of Heybridge, Maldon, Essex. 

The half-speed shaft A carries a cam B, which operates 
against the action of a spring C, the free end of a rock- 
ing arm D, which is mounted to rock upon a_ transverse 
spindle E and carries an anti-friction roller F, against which the 
cam B works. This rocking arm has hinged to it one end of a 
push frame G, which is supported at its opposite end by the 
engine inlet valve stem X by means of an eyed lug G’ secured 
to the frame, and through which the valve stem works. The 
push frame G has arranged to slide in it a slide H, which is held 
in its normal position by a spring K, and is fitted with an 
extension or lug L, which engages and operates the inlet valve 
stem when the slide is caused to travel with the frame. This 
slide has hinged or pivoted to it a finger piece M, which swings 
in a vertical plane, and is normally held by a spring N against 
a cam surface on the frame. The lower end of this spring N 
rests on one end of a lever O, which is pivoted to a fixed plate P, 
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and has its opposite end arranged to move over and engage @ 
serrated seg! tal projecting rib on the plate P, so that the 
lever may be adjusted to any position desired to vary the tension 
of the spring. The cam surface on the frame G comprises 4 
combined curved surface and stop Q, and inst this the finger 
piece M works in such manner that it will slide over the curved 
surface and engage the stop when the engine is running at normal 
speed, but when it exceeds this speed the finger piece will be 
thrown by the curved surface downwards to such an extent 





-as to allow it to pass the stop, so that the slide will not be-forced 


to travel with the frame, and consequently the inlet valve stem 
will not be operated as it normally is when the slide travels 
with the frame. The force with which the finger piece is thrown 
downwards and consequently the extent of its downward 
movement depends upon the speed of the engine and the tension 
of the spring x. so that by varying the latter the former may be 
varied as desired. The proper relative position of the slide H 
to the frame G at the commencement of each forward stroke 
of the latter is maintained by the spring K which connects 
together projecting lugs on said frame and slide.—May 21s/, 
1914. 


WIRELESS TELEGRAPHY. 


11,453. May 16th, 1913.—Improvep Mrans ror DETECTING 
Continuous ExnecrricaL Oscrunations, Marconi’s Wire- 
less Telegraph Company, Limited, and Charles Samuel 
Franklin, electrical engineers, both of Marconi House, 
Strand, London, W.C. 

AA are conducting sectors which can be caused to rotate 
about an axis B so that they approach and recede from a con- 
ductor sector C in series with an inductance S. The capacity 
between A and C thus varies between two limits, and therefore 
the tune of the circuit comprising the inductance S and con- 
denser A C also varies between two limits, which can be mrade 
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as wide apart as desired by suitably proportioning A and C. 
This circuit is adjusted so that at one of the limits or at the 
intermediate position it is in tune with the aerial which is tuned 
to the wave it is desired to receive. The result is that the 
rectified current through a rectifier K during the reception of 
continuous waves is varied between maximum and minimum 
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values in a harmonic or any other desired manner, giving in the 
telephone T a very pure note, the pitch of which van be varied 
as desired. Obviously, an intermediate circuit may be intro- 
duced between the aerial circuit and the circuit S, and the 
condenser A C may be placed in this circuit or similar varying 
cond ly geared together—may be placed in all 
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the circuits.— May 21st, 1914. 
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LIGHTING AND HEATING. 


12,919. June 4th, 1913.—-ImMPRovEMENTs IN Execrric Arc 
Lamps, Adolf Harry Railing and Arthur Ernest Angold, 
67, Queen Victoria-street, London, E.C. 

This invention relates to improvements in electric arc lamps, 
and is applicable to the automatic cut-outs used in connection 
with the equivalent or substitutional resistances employed in 
arc lamp circuits where the lamps are arranged in long series. 
In such circuits disturbances, as, for instance, through the lamps 
pumping, may throw high voltages on individual cut-outs 
during the short time taken for the moving member of the 
cut-out switch to move from ite “ off” ition to its “‘on” 
position. Should such voltage be high enough to cause an are 
across the insulation of the cut-out and the lamp at a point 
where the are would not be extinguished on account of its 
preventing the closing of the cut-outs, considerable damage 
will occur. The object of this invention is to provide means 
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whereby such trouble is obviated in a simple and efficient 
manner. A is the spark gap, B and € are cut-out switch contacts, 
D is the equivalent resistance, E is the cut-out coil, F and G 
are the lamp terminals, H is the cuteut armature, K is the 
series coil of the lamp, L is the shunt coil, and M and N are the 
carbons. The spark gap A is arranged to be connected in parallel 
with the contacts B and C of the cut-out, and this gap is made 
shorter than the gap or distance across any of the insulation 
in the lamp or cut-out, so that any rise in voltage causes current 
to jump the spark gap, but as this current is compelled to pass 
through the equivalent resistance D, a voltage remains on the 
shunt coil E of the cut-out, energising its core, which attracts 
the armature H; therefore the contacts B and C are pulled 
together very rapidly, and consequently the are across the 
spark gap A dies out, and in this manner complete protection 
to the insulation is afforded.— May 21st, 1914. 


CRANES AND CONVEYORS. 


22,141. October Ist, 1913.—ImMPROVEMENTS IN KEVERSING 
GEARING FOR CRANES, Babcock and Wilcox, Limited, 
of Oriel House, 30, Farringdon-street, London, and 


Frederick William Hollick. 
Running loose on the driving shaft A are two toothed bevel 
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wheels BC adapted to mesh as usual with one bevel wheel D 
secured on the driven shaft E. The two bevel wheels BC 


F G keyed to the driving shaft, one adjacent to the bevel gear B, 
and one adjacent to the bevel gear C. The inner face of each 
disc F G has a plane annular facing H of “ Ferodo ”’ or similar 
substance, while the bevel wheels BC are provided with co- 

perating plane lar metal facings I nearly contacting with 
the facings H on the dises. A sliding sleeve J operated by the 
usual clutch lever K is fitted on the shaft A between the bevel 
gears, and is adapted to act thereon through the intermediary 
of thrust bearings L, so as to press one or the other of the bevel 
gears B or C into frictional contact with its friction dise F or G, 
so that the reversing shaft may be driven in one direction or 
the other. Lubrication of the frictional bearing faces of the 
clutch above described is not required, and risk of involuntary 
slipping is avoided, while liability to seize or to render the action 
too sudden when the gear is used to check slewing action is 
evercome. Hence, the operations of slewing, luffing or travelling 
in cranes can be carried out with perfect safety. The gear may 
also be safely used in braking.-May 21st, 1914, 





ORDNANCE AND ARMOUR. 


1688. February 11th, 1913..—-IMPROVEMENTS IN OR RELATING 
to Automatic GuN Movuntines.—Sir Arthur Trevor 
Dawson and George Thomas Buckham, both of Vickers 
Limited, Vickers House, Broadway, Westminster. 

This invention relates to automatic gun mountings of the 
pedestal type, and has for its chief object so to construct a 
mounting of this type that the gun can at will be converted from 
one for firing at the usual small maximum angle of elevation 
to one capable of being elevated to a high maximum angle for 
firing at aeroplanes or other aerial vessels, T' estal is 
provided with a fixed training plate D, which is cireular in plan, 
and is adapted to be engaged detachable clips D' carried 

which is formed 


by a bracket E, with a socket to receive the 
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eonink, oe F carried by the training plate D. This bracket 
is provided with vertically arranged semi-circular guides G, 
upon which the top carriage B is mounted, This top carriage 
is forked to receive the trunnion pin A. The top carriage 
carries the usual elevating screw B?! and a clamp H for retaining 
the top carriage in the required position. This clamp is normally 
in the engaging position, and the gun is then capable of being 
elevated by the screw. When it is desired to elevate the gun to 
a high angle, the clamp is released and the top carriage moved 
around the guides G on the bracket E. A suitable clamp K may 
be provided for co-operating with the training socket and the 
pivot E to retain the gun in any desired position of training. 
L is a cartridge belt box.— May 21st, 1914. 


MISCELLANEOUS 


January 10th, 1914.—Improvep MEANS ror PREVENTING 
THE FREEZING OF VAPOUR DURING THE DISCHARGE OF 
COMPRESSED GASES FROM StTorRAGE VeEsseEts, L’Air Liquide 
Société Anonyme Pour I’Etude et I’Exploitation des 
Procedes Georges Claude, of 48, Rue St. Lazare, Paris. 

The present invention consists essentially in thermally insulat- 
ing the portion of the expander containing the gas at high pres- 
sure from the portion containing the low-pressure gas. The 
cold produced by the expansion of the gas is then unable to 
communicate itself to the portion contaiming the gas at high 
pressure, and as the latter thereby preserves its temperature, 
all condensation and freezing are consequently avoided. The 
apparatus consists of two main portions A and B, the portion A 
receiving the expanded gas, and the portion B the gas at high 
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pressure. The gas enters through the threaded portion C, 
serving to connect with the oxygen cylinder and enters the recess 
E in which is housed the expansion member adapted to receive 
filtering-gauzes F and valve P, the latter being normally held to 
the seat S by a spring R. A plate M consisting of heat non- 
conducting material thermally insulates the part B from the 
part A in the most complete manner attainable, these two latter 
parts being connected by means of screws also surrounded by 
insulating material, A pusher receiving the movement of the 
membrane or diaphragm O serves to open the expansion orifice, 
and the regulation of the expansion pressure is effected by means 
of the spring T controlled by the serew V. The expanded gases 
enter the chamber K, and then pass through the passages N 


the operation of the apparatus the expanded gas, 
cold, becomes distributed throughout the part A w 
time to cool the part B; thus the high-pressure gas reaches th 

expansion orifice without any material fall of temperaty 4 
and, even if it is saturated with water vapour, no condensation 
can take place, the result being that the flow of the gas throy i 
the expansion orifice takes place with perfect reyularit ~ 
May 2ist, 1914. ns 
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SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazctle,) 





1,093, 159.-TurBO SuHip-STEADYING Device, E. 
Swampscott, Mass., assignor to General Electric Company, a 
Corporation of New York.—Filed September 1th, 1913, ~’ 

The anti-rolling device comprisesa vertical shaft turho-generg. 
tor having a condenser base and tubular trunnions, the axis of 
which is athwartship for supporting it on an axis athwart the 


Thomson, 





ship. ‘There are means for supplying steam to the turbine through 
one of the trunnions, and means for leading off the products of 
condensation through the other. The current produced by the 
— may be used for propelling the ship. There are five 
claims. 


1,093,206.—Continvous Dryine Kitn with VERTICAL Axis, 
J. Réol, Alais, France, Y to Société de Constructions 
Mécaniques d’Alais, Alais, France, a Corporation.—Filed 
December 24th, 1912. 

The kiln is vertical and has a central vertical spindle with a 
series of superposed, spaced platforms alternately arranged 
around the spindle. Vertical scrapers are provided upon cach 
of the platforms and horizontal sections are secured to the scrapers, 
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while vertical ribs are secured to the underside of the platforms, 
forming at given moments an obturator with the sections for 
forcing the hot gases to pass through the falling material removed 
from the platforms by the scrapers in an automatic and con- 
tinuous operation, There is only one claim. 


1,093,454.—Arrm Brake Apparatus, B. J. Minnier, Wateriown, 
N.Y., assignor to New York Air Brake Company, a Corporation 
of New Jersey.—Filed November \st, 1909. 

The apparatus embodies the combination of the triple valve 
cylinder and piston and main and supplementary valves operated 
thereby. A yielding stop overcomes a predetermined preponder- 
ance of train pipe pressure on the triple-valve piston, but 1s over- 
come by a larger preponderance. A restricting device co-operates 





with the brake cylinder exhaust passage, and an operating piston 
therefor. Fluid pressure is provided to actuate the piston to 
bring the restricting device into operation, being admitted by 
the supplementary valve when train pipe pressure is sufficient 
to overcome the stop. An exhaust passage is provided which 
permits the restricting device to be inactive when the triple-valve 





inte the chamber. L, thence the gases pass through the openings 





are clso loosely mounted on the hubs of two friction discs 


X and Y to the safety valve G, and the discharge cock H, During 


piston is arrested by the stop. There are three claims, 
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very set. Quantity, power, and speod were noted, the a given V, are also shown. It will be seen that the 
tin NOTES ON CENTRIFUGAL PUMPS. opening of the petal i remaining constant. / lines do not radiate from the zero of Vu, but at a 
ture, By JAMES T. ROSSITER, M.LE.E. These operations were repeated until the pump was | V, the equivalent of the foot head. © importance 
— No. II.* nearly ‘ short-circuited.” of V, in connection with f has been pointed out. 
Ma Speed Factors.—It is impossible to say exactly With each successive opening of the delivery valve | Vu has therefore been given in each diagram. 

what takes place at the periphery of a rotating im- | the quantity Q increased nearly as V,, and the speed The permutations of pump design are too numerous 


for the establishment of a formula to apply in every 
case. It will be seen that f in the present divergent 
examples of design covers a range from 0.85 (probably 






















































































































































































= 6 the lowest attainable) to 2.1. 
F hi ce ge ge ee a =) > al The application of these diagrams is simple. The 
se Spaed a Wea Re peh Sec. 3 x pes me i @ given pump, quantity and head being 
mson, a ’ . oY g ° j 
"ha 500 4 > oN / oe 22 Relation bet Quantity and Impeller Diameter.— 
ai: oe - ry 7 The importance of proportioning the diameter of an 
cis of . by _ | impeller from the diameter of the eye, or eyes in a 
tthe ‘ 4001-4 f om 16 5 | double suction impeller, has been pointed out. It 
= : . | must be remembered that the suction pressure is due 
9 a J Q to an elastic atmosphere, and that high suction 
® 300 ogi 32 & | velocities should be avoided, especially in pumps to 
7 we i 1.0254 se | work at high altitudes. In Fig. 23 the stationary 
ae iacine /entry to the eye is proportioned like a convergent 
200 aad 86 _ nozzle to avoid loss of suction head. But acceleration 
AZ | —T L $4 ig 1-02 _of flow in a passage having obstructions is liable to 
Pi ae, ea a | 44 | produce cavitation, and it would seem better to lead 
100 + = oe = wa | the water in at a uniform low velocity. 
ot ae ee alana rie The quantity delivered in gallons per second for a 
& aks MS given impeller loss, with a given speed factor, may be 
0 10 20 30 40 50 += 60 70 80 90 100 ~— 0 approximated in this manner. as — 
"Tae Enormecn” Ya fe. per See. Sinsen te. velocity to obtain the head H oa The 
Fig. 25 foot-pounds per second due to 10QH=10Q 
2 
as (27 NR) _ 6.13QN?R* The impeller losses in 
peller, but for the purposes of calculation it may be | factor / remained constant with constant delivery 29 
assured that the head H is produced by the velocity | ovifice, but with variable Q and V,. When plotted foot-pounds = 0.123 N‘ ft R5, Assuming impeller 
at the periphery V,, and may be represented by the 
formula H = : . In this case the speed factor is Prd 
y Ss 
unity. The diagrams already given enable us to | ~ Lae 
ugh form some idea e810 how V, is modified by the design es 54 
Pd of the pump. Figs. 4, 5, 6, 7, 8, and 9 show that S 
five altering the area of the passages in an impeller by 900) ¥R x H2 
letting the halves together alters the head charac- 182 Fra 
XIs, teristics, and consequently the speed factors. (Thus, 8 
ions with 28.3 R.P.S. and a velocity V, of 81.5ft. per 600}... é : L- 
wed second an area of 12.6 square inches at the periphery saied y yl08/ ra 
“es produces a head of 103ft., an area of 8.72 a head of 700 ng A at 
ged 99ft., an area of 3.7 a head of 92ft., whilst the same 747 S i Va 
ach impeller completely closed produces a head of about © if 1075 
rae 10ft. by friction alone. The speed factors represented ee é va / 
be & 
by ‘29 being 1, 1.02, 1.06, and 3.2 respectively. : /h | 
: ‘a thins o's 500 GF ZL | 1072 
At the most efficient outputs the actual heads are > 4 v4 as | Speed Factors 
103, 96, and 80, and the corresponding factors 1, © a fe 1 Va - 80 
1.037, and 1.14. 8-/ “ 1075 
The curvature of the impeller blades and the shape peg ~~ 1 bd Ld 
and proportions of the conversion passages also 300 hs a 
influence speed factors. 6-07 Y oe Ee 108 
Figs. 25, 26, 27, 28, and 29 give the ascertained speed af 4/4 a bet 
factors of the pumps shown in Fig. 2, 10, 12, 21, and | 200-355 oe i <a 4 
23 respectively. Y ss se \ 
A description of the experiments may be of interest. | 100 } ee |___+ 083 
To obtain complete speed reguletion a liquid resist- 202 ess SO eel = 
ance with screw adjustment was connected in series eee | 
with the shunt field regulating resistance of the direct- | =a 
: current variable-speed testing motor. Artificial head : ‘s * ae ae eS ea 05 H HS te 
i was obtained by throttling the delivery. Water | Tue Encinecen”™ Va Ft per sec. Swain Sc. 
i measurements were made through calibrated orifices. | Fig. 27 
; The first set of measurements was made with the : 
i delivery valve closed, and the speed was adjusted to | 
i obtain the required heads. This gave speed and power | it was found that Q and V, for each set of readings | losses as 1] per cent. of the useful work 10 Q H, then 
readings on “ open circuit.” The next set was made ' were straight lincs radiating from a centre. These | 0. 123 Ne f* R® x 100 = 6.13 Q N? R?, and 


_Q = 2 N? R*/*. In the pumps illustrated the im- 
- . | peller losses range from 15 per cent. to 32 per cent. of 
the useful work. 

The relationship between N and R can be obtained 
approximately from the empirical formule :—For 
heads up to 40ft. R = 0.23 VQ; for heads between 
40ft. and 80ft. R = 0.25 YQ; for heads between 

| 80ft. and 100ft. R = 0.27 VQ. 

| Conversion of Velocity into Pressure.—Unrestrained 
particles of water from the periphery of a rotating 
impeller leave in a tangential direction at a tangential 
velocity. As the quantity is increased the direction 
and velocity are modified by the direction and velocity 
of the radial flow. The proportions of conical nozzles 
are known in which velocity is converted into pressure 
with the least loss of head, and it is generally accepted 
that a conical pipe whose walls have an inclination of 
2} deg. to the axis is efficient in this respect. If it were 
possible to surround the periphery with a number of 
such conical pipes, arranged so that their axes were in 
the direction of a particle of water leaving the im- 
peller, and of such an area at the throat as to suit 
the quantity and velocity of the water delivered, it 
| would seem as though the highest efficiency of con- 
| version would be reached. But practical considera- 

tions make such an arrangement difficult. 
The pumps shown in Figs. 2 and 10 have conversion 
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or 


Ny 
mn 


3 
R Ft.per Sec 








0 OW 20 30 40 50 6 70 8 90 WO 0 120 130 Oo 150 | chambers without partitions or guide blades. The 
“Tue Encinecr” Va Ft. per Sec. Swain Sc | pump—Fig. 2—was arranged so that the distance 
| between the walls of the conversion chamber could be 

vig. easily altered. A number of experiments was made, 


‘ | but the results were only sufficient to indicate that 
with the delivery valve slightly open, and the speed | radiating lines, with their corresponding speed | the diameter of the chamber was insufficient for proper 
was adjusted to obtain the same heads as in the first | factors, are shown in the diagrams.. In. order to | conversion, and that if units of conversion chamber 

* No. I. appeared June 12th. increase the utility of the diagrams speed factors for ‘could be made to approximate in areas and direction 
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to those of the suggested conical pipes, efficient con- 
version would take place. This was tried in the 
pump—Fig. 10—with the results already recorded. It 
will be seen that the entrance to the conversion 
chamber is proportioned like that of an efficient 
convergent nozzle, and if sections were taken in the 
direction of motion of a free particle, they would be 
found to correspond with those of an efficient con- 
vergent and divergent nozzle. The periphery is, in 
fact, surrounded by an annular convergent and diver- 
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lets should give a velocity of flow equal to that in the 
volute, or delivery chamber. The conversion 
passages of the pump—Fig. 21—were developed on 
these principles. The partitions are of substantial 
form to resist mechanical injury or erosion, but 
they have a fine entry and run like those of a fast 
ship. 

As the resultant of V, and V,, decreases, so will 
the length of the conversion passages become less, 
until a point is reached when conversion passages are 
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gent nozzle, whose areas correspond to those of effi- 
cient conical convergent and divergent nozzles on the 
lines of a Venturi tube. 
water through the annulus at the most efficient 
output represents the length of the nozzle. If suit- 
able transverse partitions are added, then we have a 
number of convergent and divergent nozzles of 
rectangular cross-section. In the pump—Fig. 10—it 
will be seen that the divergent portion of the conver- 
sion chamber is surrounded by a stilling chamber, 
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of no value and had better be omitted. It is thought 
that for pumps up te 40ft. head, with low radial 
velocities, Conversion passages do not add to effi- 
ciency. 

Compensating or Self-regulating Pumps.—tit is 
sometimes convenient to install a pump which wiii 
work with a good average efficiency at a constant 
speed through a considerable range of head. In 
such @ case a pump having characteristics illustrated 
in Fig. 11 is of advantage. It will be seen that the 
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the idea being that the water should enter the volute 
without eddy. It is doubtful whether this stilling 
chamber is of any advantage. With a low radial 
velocity the conversion chamber is merely a vortex 
chamber, and the water is whirled round within it, 
but as the radial velocity is increased the path of a 
particle approaches a straight line. 

The length of the divergent part of the annulus or 
nozzles should be. such that with a mean angle of 
divergence of 2} deg. to the axis, the area of the out- 





head falls off very rapidly at constant speed as the 
quantity is increased. Taking an efficiency of not 
less than 60 per cent., the head ranges between 
90ft. and 60ft., and the corresponding quantities 
between 180 and 360 gallons per minute. The 
power curve differs materially from that of other 
diagrams. Instead of rising rapidly as a “short 
circuit’ is approached, it falls off. In this instance 
the power ranges between 8.5 and 10.9 brake horse- 
power for the heads given. Mie 


— 


V,? 


The relation between H and is of interest 


2 
It will be seen that A increases in proportion to 
This formulated gives 
CV, .¢ Vi )? 


the decrease of H. 
= 


ei 
but as a short circuit is approached, atmos) heric 
pressure (Francis’s paradox) increases V, som what, 
and if the whole atmospheric pressure were vail. 








able V,, would become 2 g X Yo 1- 34 ), when 
29 
|H = O, and assuming f= 1. The head die to 


Ve is partly expended in producing velocity of 
| flow through the pump and pipes, and is part!\ Jost 
lowing to the backward curvature of the in: eller 


| blades. A careful comparison between Figs. 6 iid 1} 


2 
| is suggested. If . were lost, as in Fig. 6, the power 
g 

curve would rise, and there would be no con pen- 
| pensation. It should be noted that V,," is gradually 
|increased from the eyes to the periphery «©! the 
| impeller, and the V, given in the diagram is that at 
| the periphery. 
| Experimental impellers with backwardly curved 
|blades produced little compensating effect when 
| worked in the pump—Fig. 2. From this it may be 
| surmised that the improved proportions of the con- 
| version chamber—Fig. 10—were partly respousible 
| for compensation. 

The disadvantage of pumps having rapidly descond- 
| ing characteristics is that they are large for their 
| efficient output; or, in other words, their s)eed 
| factors are high. 

Centrifugal Pumps as Air Pumps.—During a 
‘number of experiments gauges were connected to 
| various parts of the pumps under test. It was found 
'that the pressures in the impeller chambers varied 
|considerably. This appeared to be due to these 
causes :—Head produced by the friction of rotation ; 

| induction caused by radial flow ; and a combination 
|of both. In the pumps—Figs. 2 and 10—the pressure 
in the impeller chamber near the eye was always one 
atmosphere less than the pressure in the delivery 
chamber. When the pumps were short-circuited, 
and there was no head except that due to pipe friction, 
the pressure in the impeller chambers closely 
approached zero. The best vacuum was obtained 
with the pump—Fig. 10. Air was admitted through a 
eock and pipe joining both sides of the impeller 
chamber without materially décreasing the vacuum. 
| The experiments, however, were intended for the 
purpose of arriving at efficient pump proportions, 
and the apparatus at the disposal of the author was 
insufticient for the accurate measurement of the quan- 
tity and pressure of air. 








RAILWAYS IN CHINA. 
(By our Special Commissioner.) 
No. V*. 
| TLENTSIN-PUKOW RAILWAY—NORTHERN SECTION 
Deratss regarding the raising of the capital and the 
| percentages apportioned by the Anglo-German Loan 
| Syndicate to the Northern and Southern Sections of 
| this line will be found in the preamble of the article 
|on the Southern Section. 
| This section being built by German enginvers 
|and the Southern Section by British engineers, and 
| there having recently been considerable controversy 
in the local Press regarding the workmanship and cost 
of the two sections, it will be impossible to avoid 
making some comparisons. These I shall put down 
as sparingly as possible, and I trust with a fairness 
uninfluenced by anything approaching national bias. 
The engineers-in-chief of both sections gave me 
equal facilities for inspecting their lines, and any 
figures I asked for were readily given by both. Each 
treated me with the kindness and courtesy of one 
engineer to another, and I am sure that any remarks 
I make will be taken by them as in the common 
interest of a world-wide profession. 

Herr J. Dorpmiiller, Kgl. Pr. Baurat. (Germany), 
was appointed engineer-in-chief of the Northern 
Section early in 1908. Construction work was co1n- 
menced on July Ist of the same year, and the first 
through train service began about December Ist, 
1912, The line was, however, opened for traffic in 
various sections from November, 1910, From 
Tientsin Central to Tsinanfu—the junction with the 
Shantung Railway—was opened before the end of 
1910. As the Shantung line was then doing a good 
trade as far as the east coast, a lot of traffic was 
secured at this early date. A junction with the 
Peking-Mukden line was effected at the same time, 
so that trade with the North was also made possible. 

The ruling gradient is 1 in 150, and the sharpest 
curves have a radius of only 200m. The gauge 's, 
of course, 4ft 8in., the same as on the Southern 
Section. The rails are 41 kilos. per metre—slightly 
lighter than those of the Southern Section. They 
are also of a different section, that of the Imperi:! 
Railways of Germany being adopted. The sleepers 











* No. IV. appeared June 5th, 
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are of Japanese oak, half the quantity being creosoted. 
They measure 8ft. by 6in. by 9in. The rail is not 
dogucd to the sleeper, as in the Southern Section, 
put rests on a-plate about jin. thick, through which 
holes are punched to receive the screw spikes which 
hold the rail in position. 

The rail joints are facing, whereas those on the 
Southern Section are staggered. Whatever may be 
the ultimate verdict on the merits of staggering, it 


certainly makes for smooth running at present, and | 





the effect is noticeably in its favour when the train | 


passes from one section to the other. 
Tho ballast is mostly of limestone, granite and 


clinker brick, but there are places where sand and | 
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smooth river bed stones are used. The ballasting is 
light and uneven. : 
“The stations are built of red brick, and have prettily 
curved tile roofs over neatly angled gables. The style 
is Oriental, and in particular Chinese. The effect 
would be artistic, but for the fact that the station 
houses stand on vast level plains, bare and treeless. 
Those who crowd about them, too, come far short of 
the ideal frequenters of beautiful buildings. These 
things will doubtless change with years, but so will 
the buildings, and by the time Nature and civilisation 
have done their part, the buildings will have fallen 
into decay, and probably ruin. Meanwhile these 
station houses are something to live up to. In 
Germany or England they would have been sur- 
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rounded by flowers and shrubs before now. But China 
is deficient of a sense in this respect. The people 
have lost the idea of the fitness of things, and cannot 
understand maintenance where art or skill are con- 
cerned. Life in China means a struggle to get food 
for the living and room for the dead. And each 
generation, notwithstanding the inevitable famine and 
pestilence its own congestion breeds, contrives to 
make the next generation worse by multiplying its 
numbers while making no provision for its needs. 

| have said that the line is in some places ballasted 
with broken clinker brick. There was difficulty 
about getting stone, for a long stretch of the Northern 
Section runs through a vast plain where there is only 








sufficient hardness to be of use for building purposes. | 
It was resolved to use these for station houses and | 
platforms. But there were more than enough being | 
produced, and in order to utilise further the heat from | 
clinkering, tiles were made nd put on the top of | 
the kilns. These turned out tc be of good hard quality. 
They were moulded into artisti« shapes, and now form | 
the prettily curving roofs on “he line side. The cost | 
has been carefully worked ovs, and is put down at 
less than half that of ordinary: bricks and corrugated 
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iron. Thus it came about that these Oriental build- 
ings are really a by-product. 

As to the clinker ballast. I examined this carefully, 
and after three years’ exposure it is as good, if not 
better, than any stone to be found within a hundred 
miles of the line. The question of ballast-getting in 
China is a big one. If there is a rock hill in the 
vicinity, either some sentimental objection is raised 


| has been adopted. 
_ correspond to the practice of the Southern Section, 
'and of the lines to the North, but in almost every 


span is 164.7 m. long, and is built on the cantilever 
principle. On either side of this is an anchor arm 
span, 128.1m. There are nine truss spans of 91.5 m. 
each. The bridge is an imposing structure, and can 
be seen rising from the plain long before it is reached. 
No solid rock foundations could be found, and rein- 
forced piles were driven at angles to give a spreading 
base. The manner in which the caissons were sunk 
and the structure of the piers are shown in the accom- 
panying drawings and photographs. 

The superstructure is wide enough for a double 
track, and only the sides need strengthening 
when doubling is decided on. The weight of 
steel used in the construction is given as 11,000 


/tons, and the cost at 4,564,358 kooping taels, or 


roughly £560,000. 
Other bridges over 500ft. long are :—The Tsauh- 


| wang Ho,* 235m.; Tsihai Ho, 180m.; Sha Ho (1), 
| 280 m.; Sha Ho (2), 200 m.; Pan Ho, 230 m.; Tawonn 
| Ho, 360 m.; Hsiauwonn Ho,°170 m.; Tse Ho, 270 m.; 
Peisha Ho, 240 m. 


The cost of all bridges and openings, excluding the 
Yellow River bridge, was 7,539,885 kooping taels, or 
roughly £900,000. With the Yellow River bridge, 
which for some reason is always given separately, 
the total is close on one and a-half million pounds 
sterling. For the benefit of anyone who cares to go 
into the figures minutely, the kooping tael is taken 
in the accounts at a value varying from 2s. 6;%d. to 
2s. 83d. There are no tunnels; indeed, there is not 
a tunnel from Pukow to Tientsin. 

The locomotives and all the rolling stock imported 
from abroad were, without exception, built in 


|Germany. The carriages are all fitted with the 


Westinghouse brake, and the Janney type of coupling 
In these two particulars they 


other particular they are different. Even the system 
of carriage heating is different, so that it would be 
impossible to take through passengers with any 
degree of comfort in cold weather. 

This is, in short, an entirely distinct line coming in 
between lines which more or less conform in general 
features. The official language of all the Chinese 
xovernment lines is Chinese, but each engineer-in- 
chief seems to have considered it his duty to his 
native country to introduce that country’s practices 
and language. The time-tables for foreigners and 
the alternative names on all stations are in English 
on British-built lines, German on German-built lines, 
and French on French-built lines. The official 
designation of the Southern Section is “ Tientsin— 
Pukow Railway, Southern Section.” That of the 
Northern Section is “ Kaiserlich Tientsin-Pukow 
Eisenbahn Nordstrecks,’ and yet they are only 
divided by an imaginary line. All the stock is marked 
accordingly. It is quite natural and right that the 
builder should stamp his work with his own national 
characteristics, but in the matter of language some 
consideration should be given to the fact that English 
has been adopted as the business language of China. 
I have spoken to many foreigners on this subject, 
and they all agree that where the Chinese language 
must have an alternative that alternative should be 
English. 

I must now deal with the vexed question of cost of 
construction. If I were to give all the figures sub- 
mitted to me on this subject they would fill up a whole 
issue of THE ENGINEER. I give below the cost per 
mile for both sections worked out on the basis of 
all money supplied from every source less the amount 
expended on the service of the loan. The difference, 
according to these figures, is £2004 per mile in favour 
of the Southern Section. 
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uluvial and loess, When it was proposed to quarry 
m the distant hills the transport was either too 
“xpensive or the rights of quarrying were held up for 
the purposes of “‘ squeeze.” Mr. Dorpmiiller was not 
to be beaten by any of these difficulties, and so he 
built numbers of kiins all along the route. In these 
he burnt the loess and alluvial matter to a clinker 
and then broke the product up into ballast. 

_ It was found that only the lower bricks in the kiln 
could be clinkered; but that the upper ones were of 





against blasting on it, or the 
and the price made excessive. 
inquiry. If clinker brick can be produced at less than 
the average cost of stone, it should be adopted as the 
standard ballast of China. 
tions should take the question in hand, and have it 
placed once for all beyond a doubt. 
of durability could be dealt with at the same time. 


YELLOW RIVER BRIDGE 


‘ 


‘ rights ’’ are, cornered 
Here is a case for 


The Board of Communica- 


The question 


the books of the owners. 
this means the face value of all money raised, so that 
both these lists must be increased by the amount of 
the loan services. 
remembered that neither of the engineers actually 
handled the full amount attributed to them. There is 
the cost of land, for instance, and various purchases, 


The real cost of a railway is what it stands at in 
To the Chinese Government 


At the same time it should be 





“The Yellow River Bridge is the largest stone pier | — = = 


bridge in China: 


It is 1244.4 m, long. The central | 


* Ho means river. 
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expenses, and commissions entirely apart from railway 
construction. 


Northern Section. 


. £4,743,900 
250,000 


Amount derived from issue of bonds 
Amount borrowed from Southern Section 


Amount borrowed from Deutsch Bank 642,081 
Sundry creditors’ and debtors’ balance (say) 140,600 
: Total ; or Kee .. £5,776,581 
Total length of main line and branches, 455 miles. 
£5,776,581 = 455 = £12,696 per mile. 
Southern Section. 
Amount derived from issue of bonds . £2 


2,712,100 
172 


Amount advanced by Loan Syndicate 2,000 
£2,885, 100 

Less loan to Northern Section (£250,000) : loan eash 
in bank (£106,278) Rt ets Se Ae 356,278 
Total £2,528,822 


Length of line, 226} miles. 

£2,528,822 — 236} £10,692 per mile. 

While I have put down the above figures, no one 
will suppose that the result obtained by dividing the 
amount in sterling by the number of miles is an 
indication of extravagance or economy. 
possible to arrive at relative costs in this way, and 
I need not give items to show that every line must 


It is im- | 
| prevent floods, to protect cities, villages, farms, and 


stand on its own basis with regard to costs. Besides, | 
neither of the sections has ceased to require money, | 


and neither of them is fully equipped. The Pukow 


on the Northern Section. 
twice the length of the other, and this should make a 
big difference in the cost per mile if everything else 
were equal. It should also be noted that no account 
is taken of traffic earnings, which have all been 
absorbed by both sections, either for running expenses 
or construction purposes. 

I cannot close this article without expressing 
surprise and regret that the engineers of both sections 
did not meet and decide on common action, especially 
with regard to matters which would effect through 
running before work was commenced. It seems to 
have been overlooked that, although the money for 
the respective sections was lent by different countries, 
the railways were being built by the Chinese Govern- 
ment for the benefit of China. In both agreements it 








I have put down the main differences in the two 
sections, and those who read must decide for them- 
selves which, in any particular, they prefer. 

I do not blame either engineer-in-chief for ordering 
all he could from his own country. As a matter of fact, 
this benefit was one of the chief considerations with 
those who raised the money. It is, however, a notice- 
able feature that while on the Southern Section some 
locomotives were bought from America, nothing at 
all was bought for the Northern Section from any 
country but Germany. 








THE CONSERVANCY LAW OF OHIO. 
By KENNETH C. GRANT, M. Am. Soe. C.E, 

On February 6th last, the Legislature of the 
State of Ohio passed an Act which is destined to 
show itself to be one of the wisest and most far- 
sighted laws that has ever been placed upon the 
statute books of any State in the Union. This Act, 
known as the Conservancy Law of Ohio, was finally 
made a law by the Governor's signature on February 
17th. The purpose of the Act as set forth is “ to 


highways from inundation, and to authorise the 
organisation of drainage and conservation districts.’ 
The Act was drawn up under the direction of the 
Dayton Flood Prevention Committee, which has 


terminus will not be completed for a considerable | prepared plans for the protection of that city from 


time, and there is also a good deal of work necessary | 
Then one section is almost | 


the floods of the Miami River. When the preliminary 
investigations made it evident that the best way to 
prevent floods was to build several large storage 


| reservoirs in the valley above the city, it was realised 


is stipulated that on completion the two sections shall | 


be run as one line, and under one management. 


It | 


baffles me to understand how, in view of this, two | 


engineers could commence work without a thorough 
understanding. 


that some legal machinery would have to be obtained 
under which the various communities and public 
and private interests benefited by this widespread 
flood protection could co-operate. The committee 
immediately engaged the best legal advice available 
in the country, and after several months of the most 
careful study the Conservancy Law was drawn up 
just in time to be presented at a special session of the 
Legislature on January 19th last. 

The Law provides that a petition for the formation 
of a Conservancy District may be filed in the Court 
of Common Pleas of any county lying wholly or 
partly within the proposed district. This petition 
must be signed by 500 freeholders, or by a majority 
of the freeholders, or by the owners of more than half 
the property in either acreage or value within the 
limits of the proposed district. The petition must 


' set forth the necessity for the proposed work, and show 
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that it will be conducive to the public health, safety, 
convenience, or welfare. It must also give a general 
description of the purpose of the contemplated 
improvement, and of the territory to be included in 
the proposed district. A district may be organised 
for all or any of the following purposes :— 


(a) Of preventing floods. 

(6) Of regulating stream channels. 

(c) Of reclaiming wet and overflowed lands. 
(d) Of providing for irrigation. 

(e) Of regulating the flow of streams. 

(/) Of diverting or eliminating watercourses. 


At some time prior to the hearing on the petition 
the petitioners must file a bond sufficient to pay all 
expenses connected with the proceedings in case the 
court refuses to organise the district. Immediately 
after the filing of the petition, advertisement of it 
and of the time and place of the hearing on it is made 
for three weeks in the newspapers. At any time 
between the filing of the petition and the hearing 
any property owner within the proposed district 
who wishes to object to the organisation and incor- 
poration of the scheme may file his objections with 
the court. 

If the court decides, upon the hearing, that the 
district should be formed, it declares the district 
organised, and thereupon it becomes a political sub- 
division of the State of Ohio, with perpetual exist- 
ence and with all. the powers and rights of a public 
corporation. After an order is entered establishing 
the district such order is deemed final and binding 
upon the real property within the district. Copies 
of the findings and of the decree of the court esta- 
blishing the district are filed with the Secretary of 
the State of Ohio and with the County Recorder of 
each county having lands in the district. If the 
court finds that the property set out in the petition 
ought not to be incorporated into a district it dis 
misses the proceedings and adjudges the costs against 
the signers of the petition. If the district lies in more 
than one county the hearing on the petition is held 
before a court consisting of one Common Pleas Judge 
from each county having land in the district. 

After the decree incorporating the district 
entered the court appoints three persons, at least 
two of whom must be resident freeholders within 
the district, to be a board of directors of the district. 
Their term of office is five years, and they receive 
5 dols. per day for each day actually employed. The 
board of directors employs such engineers, attorneys, 
and other assistants as it deems necessary. The 
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poard then prepares a plan for the improvement of 
the district, and upon its completion publishes notices 
that it may be inspected by all persons interested, 
who, if they so desire, may file with the board, in 
writing, objections to the plan. A public hearing 
is then held on the plan before the board of directors, 
after which the board adopts the plan as the official 
plan of the district. If, however, any person objects 
to the plan adopted he may file objections in writing 
with the court that established the district. This 
court then fixes a day for a hearing on these objec- 
tions, after which hearing the court adopts or rejects 
the official plan or refers it back to the board of 
directors. If the court rejects the plan the directors 
prepare another plan. If the court refers back the 
plan to the directors for change the hearing is con- 
tinued to another day. The board of directors has 
full power to construct and maintain the works con- 
templated in the official plan. It may carry out these 
works with its own workpeople, or it may let contracts. 
The board is given a dominant right of eminent 
domain over the right of eminent domain of other 
public and private corporations. ‘The Act also gives 
the board control over the placing of all obstructions 
in or along the streams within the district and over 
the pollution of the waters thereof. 

If the official plan requires the change or removal 
of any structure which obstructs flood flow the work 
of alteration or removal is at the expense of the 
owner, but such change or removal may not be 
required if, upon a hearing before the court, it can 
be shown that the cost thereof will be greater than 
the benefits resulting therefrom. When the carrying 
out of the official plan demands, the directors may 
require the temporary removal of a bridge or gradient 
in order to allow the passage of equipment, the 
expense of such removal being borne by the district. 
The Act gives the board of directors authority to 
co-operate with the United States Government 
with the Government of any State, with public or 
private corporations, with other districts, or with 
private parties in constructing and maintaining the 
works of the district. 

The board of directors is required, at least once a 
year, and oftener if ordered, to make a report to the 
court of its proceedings and give an account of receipts 
and disbursements to date. These accounts are 
audited and a report ther@on filed with the clerk of 
the court. 

At the time of making its order organising the 
district, or at any suitable later time, the court 
appoints three appraisers, who must be recommended 
by the board of directors and approved by the court 
which conducted the hearing on the petition. The 
duty of the appraisers is to appraise all benefits and 
damages accruing to all lands within or without the 
district by reason of the execution of the official plan. 
These appraisers continue to hold office until excused 
by the court. They receive 10 dols. per day for each 
day actually employed. 

During the preparation of the official plan the 

appraisers are required to acquaint themselves 
thoroughly with the plan and with the lands and other 
property affected by it. When the official plan is 
adopted the appraisers proceed to appraise the benefits 
and damages that will result from its execution. In 
this work they have the assistance of the engineers, 
attorneys, and others employed by the board of 
directors. If the appraisers find that property not 
included in the district will be affected by the proposed 
improvement they appraise the benefits or damages 
to such property and file a notice in the court of such 
appraisal. They also report to the court any lands 
which they consider should be eliminated from the 
district. In the former case the clerk of the court 
gives notice by publication to the owners of the 
property that their lands are to be added to the district 
and that a hearing will be had on the matter at a 
certain time and place, which may be the time and 
place of the hearing on appraisals. In the latter 
case it is sufficient to notify the owners that their 
property is excluded from the district. 
_ When the report of the appraisers is completed 
it is deposited with the clerk of the court having the 
original case. Copies of that part of the report 
giving the appraisals of benefits and damages in each 
county are made and filed with the clerk of the 
Court of Common Pleas of that county. The clerk 
of the court then advertises that the report of the 
‘appraisers is filed and that there will be a hearing on 
it at a given time and place. Any property owner 
may, within ten days after the last advertisement, 
file exceptions to the whole or any part of the report 
of the appraisers, At the hearing on the appraisals 
the court may order the appraisers to amend their 
report or it may refer the report back as a whole to 
the appraisers. In the latter case a new notice for 
a hearing is required. If the court finds that the cost 
of constructing the improvement contemplated in 
the official plan is less than the benefits appraised it 
“pproves the report of the appraisers. In case the 
court finds that the estimated benefits appraised are 
less than the total cost of the execution of the official 
plan, or that the official plan is not suited to the 
requirements of the district, it may, at its discretion, 
return the plan to the directors with the order for 
them to prepare new or revised plans, or it may dis- 
organise the district. 

Any person or corporation desiring to appeal from 
an award as to compensation or damages or benefits 





must, within ten days from the judgment of the court 
confirming the report of the appraisers, file with the 
clerk of the court a written notice making demand 
for a jury trial, and stating definitely from what part 
of the order appeal is made. The case is heard before 
a jury in the county in which the property in question 
is situated. 

The monies of a conservancy district consist of 
three separate funds :—(1) Preliminary fund, which 
consists of the proceeds of the ad valorem tax 
authorised by the Act and such advances as are made 
from the general county funds as provided for in the 
Act; (2) bond fund, which consists of the proceeds 
of levies made against the special assessment of 
benefits provided for in the Act; (3) maintenance 
fund, which is a special assessment levied annually. 

The preliminary expenses of the proceeding are 
met as follows :—After the filing of the petition, and 
before the district is organised, the costs of publication 
and other official costs are paid out of the general 
funds of the county in which the petition is pending. 
If the district is organised these costs are repaid to 
the county out of the first funds received by the dis- 
trict through levying of taxes, selling of bonds, or 
borrowing of money. If the district is not organised 
then the costs are collected from the petitioners or 
their bondsmen. As soon as a district is organised 
the board of directors has power to levy upon the 
property of the district a tax not to exceed three- 
tenths of a mill upon its assessed valuation as a level 
rate to be used for paying all necessary expenses up 
to the time money is received from the sale of bonds 
or otherwise. This tax is certified to the auditors of 
the various counties within the district and collected 
in the same manner as other county taxes. The 
board of directors may borrow money by pledging 
the receipts from such taxes for its repayment. After 
the list of real property, with the appraised benefits 
as approved by the court, has been filed with the 
secretary of the district, then the board of directors 
levies on all real property upon which benefits have 
been appraised an assessment of such portion of the 
benefits as it finds necessary to pay the cost of the 
execution of the official plan, which assessment, 
however, may not exceed the appraised benefits. 
This assessment is apportioned to and levied on each 
tract of land or other property in proportion to the 
benefits appraised and not in excess of them. If it 
should be found at any time that the total amount 
of assessments levied is insufficient to pay the cost 
of the execution of the official plan the directors may 
make an additional levy to provide funds to complete 
the work, provided that the total of all levies does 
not exceed the total of benefits appraised. 

Any property owner assessed as above for the 
execution of the official plan has the privilege of 
paying his assessment in full, without interest, within 
thirty days from the time such assessment is placed 
on file in the office of the district. Any property 
owner failing to pay his assessment in full as above 
is deemed to have consented to the issue of bonds, 
as described hereafter, and to payment of interest 
thereon. After the expiration of this period of thirty 
days the board of directors apportions the uncollected 
assessments into instalments or levies, provides: for 
the collection of interest upon the unpaid instalments, 
and orders the issue of bonds in an amount not exceed- 
ing 90 per cent. of the levy, in anticipation of the 
collection of the instalments. These bonds must 
be executed and delivered to the treasurer of the 
district, who must sell them in such quantities and at 
such dates as the directors may deem necessary to 
meet the payments for the work of the district. A 
sufficient amount of the assessment must be appro- 
priated by the directors for the purpose of paying 
the principal and interest of these bonds, and this 
amount, when collected, must be set apart in a 
separate fund for that purpose and no other. 

After the works contemplated in the official plan 
are completed the board of directors, on or before 
September Ist of each year, levies an assessment upon 
all property within the district subject to assessment 
under the Act. This assessment, known as_ the 
‘““ Conservancy Maintenance Assessment,” is appor- 
tioned upon the basis of the total appraisal of benefits, 
and may not exceed 1 per cent. thereof in any one 
year unless the court shall authorise an assessment of 
larger percentage. Upon the petition of the owners 
of 25 per cent. or more of the acreage or value of the 
lands within the district a new appraisal of benefits 
may be made for the purpose of making a more 
equitable basis for the levy of the maintenance 
assessment ; but this readjustment of benefits may 
not be made oftener than once in eight years. The 
same proceedings follow as in the case of the original 
appraisal of benefits, already described. 

Each year after the completion of the works the 
board of directors determines and levies the part 
of the total assessments levied under the Act, which 
becomes due and is collected during each year at 
the same time as the State and county taxes. This 
annual levy is certified by the board not later than 
September Ist each year to the auditor of each county 
having land in the district. The auditor, in turn, 
certifies it to the treasurer of the county, whose duty 
it is to collect it according to law. The county 
treasurer reports the amount he collects to the county 
auditor, who issues his warrant for the amount 
payable to the treasurer of the district. 

All conservancy assessments and taxes provided 





for in the Act, together with all penalties for default 
in payment of, and all costs in collecting them, 
constitute, until paid, a lien upon all the lands and 
other property against which such taxes are levied. 
The Act also specifies the procedure in case the land 
lies within two districts, and in case the union of 
two or more existing districts is desired. It also 
provides for the organisation of sub-districts when the 
improvements contemplated affect only a part of 
the district. 

The section of the Act relating to water power and 
supply is of such special interest to engineers and 
attorneys dealing with problems of water rights and 
to those who advocate the real conservation of water, 
that some verbatim quotations from it are given. 

“The rights of landowners, municipalities, corporations, and 
other users of water to the waters of the district for domestic 
use, water supply, industrial purposes, for water power, or for’ 
any other purposes shall extend only to such rights as were 
owned by them prior to the organisation of the district, and to 
such use as could be made of such waters if the improvements of 
the district had not been made. Wherever the organisation of, or 
the improvements made by the district make possible a greater, 
better, or more convenient use of, or benefit from, the waters of 
the district for any purpose, the right of such greater, better, or 
more convenient use of, or benefit from, such waters shall be 
the property of the district ; and such rights may be leased, 
sold, or assigned by the district in return for reasonable com- 
pensation. : 

“‘ Where the district is a riparian owner along the streams of 
the district, it shall have, in addition, the rights which go with 
riparian ownership. 

‘* All the rights and property of the district in the waters and 
watercourses of the district, and in their uses, shall be exercised 
in such a manner as to promote the welfare of the district, and 
of all inhabitants thereof, and to promote the safest and most 
economical and reasonable use of the waters thereof ; to encour- 
oge and promote industries and agriculture, and to pay the cost 
of the construction and maintenance of the improvement. 
Charges for such use shall not be greater than are necessary to 
accomplish these purposes, 

“Persons, corporations, municipalities, or other parties 
desiring to secure such use of the waters or watercourses of the 
district, or of the district rights therein, may make application 
to the board of directors for lease, purchase, or permission for 
such use. Such application shall state the purpose and character 
of such use, the period and degree of continuity of such use, 
the amount of water desired, and the place of use. In case any 
party makes greater, better, or more convenient use of the 
waters of the district without formal application, the fact of 
such use shall serve all purposes of an application, and the 
board may proceed to determine a reasonable rate of compensa- 
tion the same as though formal application had been made.” 


“The board of directors shall not permanently sell, lease, 
assign, permit, or otherwise part with the control by the district 
of the use of the waters thereof, and rates for light, power, or 
other services charged by vendees, assignees, lessees, or licensees 
of such board of directors shall be subject at all times to revision 
and control by State law. 

“The board of directors may make regulations for the 
determination and ement of the increased, or better, or 
more convenient use of, or benefit from, the water supply of 
the district, for the purpose of determining rates of compensa- 
tion, and for the purpose of securing to all parties interested 
the greatest and best use of the water thereof. f 

“The compensation for greater, better, or more convenient 
use of, or benefit from the waters of the district may be made by 
payment according to a unit price per cubic foot of water used, 
or by a unit price for theoretical horse-power Te or in 
any other reasonable measurement of value received by reason 
of the greater, better, or more convenient use of, or benefit from, 
the waters of the district. All money received as compensation 
under the provisions of this paragraph shall be added to the 
funds of the district and used for defraying the expenses thereof.” 

The first petition under this Act was filed by the 
Dayton Flood Prevention Committee on February 
18th, the day following the signing of the Act by the 
Governor. This petition was filed with the County 
Clerk of Montgomery County, at the Court House 
in Dayton. It prayed for the formation of the Miami 
Conservancy District, which w'll include lands in 
ten counties of the State of Umo. The main feature 
of the plans for the Miami Conservancy District is 
the construction of six large storage reservoirs with 
earthen dams. The five of these reservoirs situated 
above Dayton will have a total capacity of about 
forty thousand million cubic feet, and the largest 
reservoir a capacity of eighteen thousand million cubic 
feet. Large concrete tunnels sufficient to carry the 
normal flow will be built through the dams in the 
stream bed. These tunnels will have no gates, but 
will always be open, so that the only time the reser- 
voirs will store any water will be during floods, when 
the discharge exceeds the amount it has been decided 
to allow to pass down the channels below the dams. 
All flow in excess of this amount will be temporarily 
stored in the reservoirs and gradually released as the 
flood subsides. In this manner the maximum flood 
discharge at Dayton, which, in the disastrous flood 
of March, 1913, reached about 250,000 second-feet 
from a drainage area of about 2500 square miles, will 
be reduced to about one-fifth this amount. The 
total cost of the work will be from 12,000,000 dols. 
to 15,000,000 dols., which is considered reasonable, 
in view of the fact that in the great flood of March, 
1913, over 100,000,000 dols. damage was done in the 
city of Dayton alone, while several hundred lives 
were lost in the Miami Valley. It is expected that 
construction will be commenced this summer and 
completed within three years. 











Tue trials of multiple-unit trains on the Silesian moun- 
tain railways have proved very satisfactory, and the 
service is to be extended to Fellshammer, and shortly 
to the Austrian frontier, at Halbstadt, a total distance 
of 35 kiloms. The full electrical service will be put into 
operation before the end of the year, and the working of 
through trains by locomotives will commence during this 
summer. To the existing motor generator station at 
Nieder-Salzbrunn will be added others at Ruhbank, 
Hirschberg and Lauban. The power station is in Mittei- 
steine. 
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SINGLE-PHASE RAILWAY IN THE EASTERN 
PYRENEES. 


No. Il.* 


| and not back into the line, as on certain other single- 
| phase railways. For supplying air to the motors 
in order that they may deal with heavy loads a 
| ventilating fan is provided, which is operated by a 


WE described in the last article, which appeared | 6 horse-power motor supplied with current at 45 volts, 


last week, everything associated with this new eleetric 


| High-tension current collected from the overhead 


railway with the exception of the rolling stock. | wire is supplied to two 96-kilovolt-ampére auto- 


There are four motor coaches with first and | 


second-class passenger compartments, a luggage | | Connected to the windings of these transformers are | 
In the | five tappings giving pressures ranging from 100 to 350 


compartment, and drivers’ cabs at each end. 
first-class section seating accommodation is provided 


for seven passengers, in the second-class compart- | 
ment there is room for seventeen passengers, and there | 
are four seats in each of the drivers’ compartments. | 
A drawing, showing in elevation and plan one of the | 
motor coaches, is given in Fig. 11, from which the | 


arrangement of seats, &c., will be readily under- 
stood. The total length of these motor coaches 


measured over the buffers is 11:66 metres. Access to 
the passenger compartments is gained through doors | 
fitted to the drivers’ compartments at each end. | 
There are two motor bogies, the distance between | 


the pivots of which is 5.18 m. Owing to the many 


sharp curves which these motor coaches have to nego- | 
tiate special attention had to be paid to the design of | 
the bogies. Theaxles havea fair amount of play, and, as | 
| as shown on the right of Fig. 12. 


can be seen from the drawing, there are centring springs. 


Moreover, to reduce the wear on the flanges of the | 


wheels automatic lubrication has been fitted, which 
supplies to the flanges a small quantity of oil. All the 
coaches are fitted with Westinghouse automatic 
brakes, the air compressor for which—see Fig. 11—is 
driven\by an 110-volt motor. The buffers are of the 
central type, with two_springs enclosed in bushes 





| transformers, which reduce the pressure to 350 volts. 


volts. There is also a 45-volt tapping forthe lighting 
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Fig. 12—BRAKING AND RUNNING CONNECTIONS 


and ventilating circuits. For braking purposes the 
motors are connected to the fourth and fifth tapping, 


The controllers are of the tramway type, and have 
five running positions or notches corresponding 
to the five tappings\on the auto-transformers and 
seven braking positions. There are three cylinders— 
one for setting the direction of running, one for 
braking, and one for speed control. The last-named | 
cylinder is composed of two distinct parts, one dealing 


contact with the overhead line by means of springs, 
The high-tension connections, which are quite ordi- 
nary, are shown in Fig. 13, from which it will be seen, 
that the usual horn lightning arrester, choking coil, 
and resistance are connected to the collectors.  [t 
will further be noticed that there is a current trans- 
former, which is connected to a release coil, and, in 
the event of excessive overloads, it releases the high- 
tension switch. It is also possible to open this switch 


| by hand from the drivers’ cabins. Two fuses are also 


interposed in the high-tension circuit, so that the 
transformers are well protected. 
In the luggage compartment is a marble pane! on 


' which are mounted 110 and 45-volt switches for the 


lighting, heating, and other auxiliary circuits, such 
as the circuits for the compressor and fan motors, 
The transformers are oil-cooled transformers, and are 
enclosed in cases under the motor coaches in the 
manner shown in the drawing. In each drivor's 
compartment there are, besides the main controllers, 
a press button for releasing the main oil switch, the 
brake cock, compressor switch, hand brake wheel, the 
control for the sanding gear, the handles for operat- 
ing the current collectors, and the usual measuring 
instruments. The air compressor, as the drawing 
shows, is fixed in the luggage compartment, and the 
current collectors are fixed on top of this compartment. 

Besides these motor coaches, the railway company 
has also purchased a number of trailer cars and goods 
wagons, all of which are fitted with Westinghouse 
automatic brakes. The whole of the equipment, 
| we are told, has given entire satisfaction. Trials 
were carried out for twelve hours, during which period 
two trains made journeys simultaneously backwards 
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fixed to the chassis. Each bogie is fitted with two 
six-pole series repulsion motors of the La Tour type, 
so that there are four motors in all. Each motor is 
rated at 50 horse-power at 300 volts and 25 cycles per 
second. The casing is of cast steel, and is provided 
with two openings for ventilation. The following 
table gives the running characteristics :— 
Tractive effort Revolutions 
on periphery per 
of wheels. minute. 
Kilos. 
Dae, se ee 
200 640 
400 570 
600 500 
800 450 
1000 400 
1200 350 ae 
These figures correspond to a iets pressure of 
300 volts. Power is transmitted from the motors to 
the driving wheels through gearing with a ratio of 
1: 4.72. The driving wheels are .95 m. in diameter. 
On a test on these motors in the workshop the tem- 
peratures were found after the usual period to be as 
follows :—Stator, 33 deg. Cent.; rotor, 40 deg. Cent.; 
and commutator, 55 deg.; the pressure being 300 volts 
and the current 162 ampéres. It was specified that 
the temperature rise should not exceed 75 deg. Cent., 
so that the actual results were within the guarantee. 
The motors, as the drawings show, are spring sup- 
ported, and are arranged for electrical braking. On 
the right of Fig. 13 the connections for electric braking 
are shown, and on the left the running connections. 
It will be perceived that when the motors are re- 
generating they send the current into resistances 


Power 


Efficiency. factor. 
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Fig. 11—SIDE ELEVATION AND PLAN OF MOTOR COACH 


with the current of one transformer and the other 
part the current from the other transformer. It will 
be gathered, therefore, that the complete electrical 
equipment is divided into two sections, each com- 
posed of one transformer and two motors, and in the 
event of anything happening to one of the motors it 
can be isolated from the others. 

The resistances used for braking purposes are 
cast iron grids, and are fixed on top of the motor 
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Pig. 13—HIGH TENSION CONNECTIONS 
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coaches. They are enclosed in metal cases with | 
openings in the sides, and the air which passes | 
through them prevents undue heating. There are 
twenty of these resistance units per motor coach, 
each unit consisting of about 30 grids. Two resist- 
ance units of the same type are used in conjunc- | 
tion with the controller to prevent the circuit being | 
broken when the main connections to the motors are 
being changed: The current collectors—see Fig. 18— 
are fitted with two contact pieces, which are held in 


| trader. 





and forwards on the up and down lines, and these tests 
indicated that the time-table could easily be conformed 
with, and that temperatures of the motors and trans- 
formers were well within the specified limits. 








THE ROYAL COMMISSION ON RAILWAYS. 
No. XV.* 

Mr. Jackson was the only member absent when the 
Royal Commission resumed its sittings after the Whitsun 
recess on Wednesday, the 10th inst., on which occasion 
Sir Charles J. Owens, the late general manager and now a 
director of the London and South-Western Railway, 
opened the evidence on behalf of the railway companies, 
dealing with matters in general, and specifically with 
questions affecting the London and South-Western. 
As the “* proof” had only been in the possession of 
the members for a couple of days, it was agreed that Sir 
Charles should give his evidence in the form of a statement, 
but that his examination and cross-examination should 
stand over until the 24th inst. The following, then, are 
the main points of the statement, which, the Chairman 
remarked, was very far-reaching and the most important 


| piece of evidence the Commission had been favoured with | 


Mernuop oF Quotine RarTEs. 


Several witnesses had asked for station to station rates 
in all cases, in addition to collected and delivered rates, 
but this was the demand of the theorist and not of the 
It meant four sets of rates :—(1) An s. to s. rate, 
(2) ac. andd. rate ; (3) arate excluding the charge for deli- 
very, (4) a rate excluding the charge for collection. There 
was trouble enough already to get the consignment notes 
correctly filled up, but if this plan were adopted it would 
sien rise to endless errors and asin Sea24 Miaputes — 
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traders. It would also give opportunities to the staff to 
make mistakes. A c. and d. rate meant one inclusive 
charge; under other conditions there might be three 
charges. It was to the advantage of the trader, and only 
the theorist and doctrinaire objected. More than that, 
from 60 to 70 per cent. of the trade of the country was 
carried at special rates based on what was most acceptable 
to the trader. Answering Sir William Plender, the witness 
admitted that there might be c. and d. rates to stations 
here there was no delivery agent, but a rebate would 
tien be given. The companies gave adequate returns 
for services not rendered, To Mr. Balfour he added that 
they did not voluntarily give the rebate in all cases, and 
i, was hard to see how that could be done. Lord Derby 
raised the point as to the southern lines only quoting 
=. to s. rates, to which Sir Charles replied that to stations 
west of Salisbury the rates were c. and d., and he thought 
the whole London and South-Western system should 
he the same. He was goods manager when, in 1891, all 
the rates were revised, and he was then adopting c. and d. 
throughout. In the panic that ensued, when the public 
thought all rates were being raised, he feared the wisdom 
of changing the s. to s. rates for stations east of Salisbury 
to ec. and d., so, as a question of policy, he retained the 
status quo on those sections. Asked as to the number of 
rates in foree, the witness said that on the London and 
South-Western Railway there were 250 stations, and as 
each station exchanged with every other station, and as 
there were eight classes, the sum would be 250 x 250 8, 
plus the special rates. If, then, separate quotations 
were to be given for the four varying services the number 
would be quadrupled. Sir Charles told the Chairman that 
87 per cent. of the London and North-Western traffic 
was ec. and d., and he feared that if it were intimated to 
the traders that they would have to pay three different 
charges where they paid one now, there would soon be 
trouble. It did not matter whether traffic was carted by 
the companies or their agents—that was a matter between 
the companies and agents, and the charges to the traders 
were the same in either event. 


PUBLICATION OF RATEs. 


The witness had been surprised to hear that evidence 
had been given that rates had been charged which could 
not be found in the rate books. The obligation to publish 
was well recognised, and if there were omissions they were 
exceptional and capable of explanation. It was not only 
the duty but to the interest of the companies to publish 
their rates, as under Sec. 13 of the Act of 1888 damages, 
in the event of undue preference, cannot be awarded 
if the rate complained of has been duly published. 

As to Mr. Marshall Stevens’ suggestion—Tur ENGINEER, 
March 13th—that the French rate book be imitated, 
Sir Charles said that this work was not so full as had been 
represented, and there were not so many special rates in 
France, where matters were regulated on cast iron rules. 


ALLEGED UNDUE PREFERENCE TO FOREIGN MERCHANDISE. 


This charge, the witness said, implied alike a lack of 
patriotism and of business acumen on the part of railway 
managers. Every manager desired the prosperity of the 
district served by his railway, as on such prosperity must 
depend the ability of the inhabitants to use his railway. 
Further, he was restrained by law from giving foreign 
produce undue preference. The phrase “ undue prefer- 
ence”? caused confusion. Nothing was said in the Act 
of 1888 as to undue preference. What was made illegal 

in Sec. 27—was difference of treatment, i.e., differential 
rates, and they were only illegal when, in home or foreign 
merchandise, ** in respect of the same or similar services ” 


’ Differential rates were given when the conditions were 


different—generally speaking, when it became a whole- 
sale instead of a retail transaction. The differences did 
not lie alone in quantity ; packing formed a most important 
difference, also the regularity of traffic. 

Special efforts had been made to secure co-operation 
and combination between home producers, so that they 
might get the lower differential rates for large quantities. 
These lower rates would not only benefit traders, but, 
getting the goods in larger quantities at one time, would 
reduce the. expense to the company working the traffic. 
There was, however, mutual. jealousy among the pro- 
ducers lest one should know the other’s customers Sir 
Charles added that he was empowered by other com- 
panies to say that they, too. had attempted to obtain 
co-operation, but had also failed. 

Witness quoted from the report of the Departmental 
Committee of 1904-5 as to alleged preferential treatment 
of foreign produce, in which it was said that ‘‘ the evidence 
tendered failed to show that the railway companies were 
giving undue preferential treatment to foreign and Colonial 
produce as compared with home produce, contrary to the 
intention and effect of existing legislation.”” He also 
drew attention to the fact that the report also said, ‘‘ The 
Committee would also suggest that the Board of Agricul- 
ture and Fisheries should issue circulars from time to 
time recommending producers to apply to the railway 
companies which carry their produce for the various rates 
at which the produce they may wish to send will be carried 
according to the method of packing and the size of the 
consignments.”’ Sir Charles could not say if the Board of 
Agriculture had done anything in this matter. 


Guut Rates. 


The evidence as to lower rates when there was a glut 
of fruit was mentioned in THE ENGINEER of March 27th. 
The witness said that the objection to a temporary lower- 
ing of rates in order to deal with exceptional cireum- 
stances affecting particular industries was the difficulty 
of raising them again afterwards. If temporarily lowered. 
and subsequently restored, the companies would, in the 
case of complaint, have to justify the reasonableness of 
the increase. This point was noted by the Departmental 
Committee of 1904-5, which recommended that the Act 
of 1894 be amended so as to allow for “ glut rates.” But 
even if these lower rates were permitted, Sir Charles was 
doubtful whether any good would come therefrom. 
Because, in the case of plums, the rates now in force for 
a distance of fifty miles to London, including delivery, 
worked out at -083d. per Ib. if in 1-ton lots, -079d. per Ib. 
in 2-ton lots, and -074d. per Ib. in 3-ton lots. This meant 
about 12 Ib, for 1d., or 10 Ib. if the package be included. 





Owners’ Risk Rares. 


The point of excessive difference, so often raised, between 
owners’ risk and company’s risk rates was the child of 
so-called railway experts, chambers of commerce and 
traders’ associations ; it was not one raised by practical 
business men. 

In considering what was a reasonable difference, a 
very simple blunder was often made. It was not the 
value of the rate which was being insured, but the value 
of the goods, and as no common percentage could possibly 
be found which would be the measure of the premium for 
risk in each separate article in any of the various classes | 
to 5, a different rate for each of these articles, when sent 
at company’s risk, would be created, and anomalies would 
arise which, in certain cases, might amount to undue pre- 
ference or prejudice. Traders, generally speaking, were 
well satisfied with the liberal terms on which railway 
companies had made concessions covering many other 
considerations than simply that of risk. 

by the Chairman as to whether the companies 
could withdraw owners’ risk rates, the witness said that 
he thought that being named in the Acts of 1894 they 
had become statutory. Further, as this would lead to 
an increase in the charge, the change could be challenged 
before the Railway Commission. 


Joint CLAims COMMITTEE. 


Sir Charles remarked that he wished to remove a 
possible misapprehension from the minds of the Commis- 
sion. It was put to Mr. Marwood that ‘“ the existence 
of the Joints Claims Committee tended to eliminate one 
of the advantages of competition,” to which he assented. 
The witness thought, however, that it would have been 
more accurate to say that it tended to eliminate one of 
the evils of competition. 

The companies had allowed traders to become their 
own insurers on very liberal terms. Some witnesses had 
said that the risk was practically not insurable as the 
necessary data were not available. But the trader knew 
his losses, and by keeping records could furnish the pro- 
posed insurer with precise information. Inquiries had 
been made of Lloyd’s, and it was found to be no unusual 
thing to insure goods whilst in transit, but such business 
was done through brokers. Further inquiries showed that 
the whole of the goods any trader dispatched by rail 
throughout the year could be insured, the premium varying 
with the class of goods. 

Some traders recognised that in sending goods at owner’s 
risk rate they became their own insurers, and so bore the 
loss. Other traders, however, wanted their cake and to 
eat it too. These, availing themselves of competition, 
urged their claims, and said that if they were not paid 
the traffic would be diverted to another route. Some of 
the latter were paid, and thus a condition of undue pre- 
judice was set up against the first-named class of trader 
and of undue preference to the second. The evil could 
only be met in one of two ways, t.e., by the companies 
accepting the position that owner’s risk rates were to be 
treated as company’s risk rates, which would mean a 
large loss of revenue, or, alternatively, agreeing amongst 
themselves that the abuse of owner’s risk rates should be 
stopped by all companies. 

Railway companies were, like other business houses, 
entitled to overhaul their methods and put their house in 
order from time to time. The refusal to pay such claims. 
and the establishment of the Joint Claims Committee, 
were not the result of working agreements, as they were 
in force before the latter came into effect. They were 
brought into being for the double purpose of preventing 
loss of revenue and of putting an end to the illegal pre- 
ference and prejudice which had arisen. Sir Charles 
himself initiated the idea in the General Managers’ Con- 
ference at a time when there was no prospect of any work- 
ing agreement between his company and the Great 
Western. 

It had been stated that when claims came before the 
Joint Claims Committee they were always declined, the 
companies practically preventing each other from making 
reasonable concessions. That this was not so may be 
judged from the fact that during the year 1913,the London 
and South-Western Company submitted 888 claims, of 
which 879 related to owner’s risk rates, to the Committee, 
of which 793 were paid in whole or in part. In respect 
of the 95 claims declined, the amounts were so small that 
a summons in the County-court could have been taken 
out. This was typical of other railways, too, as fourteen 
other companies had reported to witness their experi- 
ence, which showed that out of 53,930 claims, 50,030 
were paid in whole or in part, and out of the remaining 
3900, only 96 were the subject of legal pr i 

Questioned by Mr. Balfour as to the charge made by 
several witnesses, that when a trader persevered with his 
claim the representatives of other companies came and 
threatened him, Sir Charles said that this might be done, 
but only after continual trouble with the trader and when 
matters reached a crisis. 


INCREASE IN RaTEs. 


This matter being sub judice, the witness did not wish 
to deal with it fully, but he pointed out how prices of 
commodities, except the price of transportation, had 
increased in every direction. After referring to the 
inquiry as to an increase in rates now in progress in the 
United States,and to the statement by Mr. Broodbank— 
a previous witness—that the Port of London Authority 
had increased its rates by 7} per cent., or nearly double 
the increase made by railway companies in their charges, 
Sir Charles gave some particulars of certain items that 
had increased in cost since the last revision of rates in 
1893. On the London and South-Western Railway rates 
and taxes were, in 1913, £133,602, or 109 per cent. higher ; 
coal, £210,163, or 58 per cent.; water, £5000, or 20 per 
cent.; steel rails, £18,792, or 42 per cent.; chairs, £9960, 
or 43 per cent.; and sleepers, £15,625, or 63 per cent. 
These were representative items and were capable of 
being extended. The witness also compared the highest 
and lowest  sdoaane in 1893 with those of 1913 in copper, 
tin, rape oil, linseed oil, and deal battens, and then showed 
that while steel rails cost £6 10s. per ton, the increase in 
the rate in carrying them from Newport, Mon., to Red- 
bridge would be but 5d. per ton; copper at £65 per ton 
would pay an additional 1s. per ton ens South Wales 
to Eastleigh ; and block tin at £175 per ton also Is. from 





iage for grain in 4-ton lots 


Neath to’Eastleigh. The 
from 5s. 8d. to 5s. 11d., 


for forty miles had been in 
and wheat, the market price for which was from 30s. 
to 35s. a quarter, would cost -6d. per quarter more ; 
but if in 6-ton lots, -4d. per quarter. 

The question of labour was not dealt with by the 
witness, as its increased cost was the main subject in 
the litigation pending as to the 4 per cent. increase. 
Answering the Chairman, Sir Charles said that this 
4 per cent. would bring in an additional £45,000 to the 
South-Western Company. 


A TRIBUNAL TO Fix REASONABLE RaTEs. 


The witness opened this point by quoting from the 
report of Mr. Russell Rea’s Committee on Railway Agree- 
ments and Amalgamations, wherein it said, “‘ For these 
reasons we do not think it desirable that a general power 
of deciding whether existing charges are reasonable should 
be given to any tribunal.” If a tribunal were to fix 
rates the maxima laid down in the Acts of 1894 must go, 
as if the companies could prove that rates higher than 
the maxima were reasonable the companies would be 
entitled to charge them. 

Sir Charles was about to quote what previous Commis- 
sions and Committees had said, when the Chairman re- 
marked that that was unnecessary, as the present Com- 
mission had all the papers. The witness was, however, 
allowed to quote the following from the report of the 
Royal Commission of 1867: “ It must be recollected 
that the companies are entitled to derive a benefit from 
the rates assured to them by Parliament, and the course 
suggested would be tantamount to transferring this 
benefit from the companies themselves to individual 
traders, in order to add to the profits of their business, 
established with a full knowledge of the system of railway 
rates.” P 

Rates are now fixed with reference to a multitude of 
circumstances within the knowledge of experienced officers 
who deal with them. The relation of each rate to other 
rates over similar distances had to be considered, and no 
amount of evidence laid before a tribunal could equip 
it with the knowledge or experience which now had to 
be brought to bear upon the fixing of a rate. Witness 
did not suppose that the Railway Commission, without 
a staff of hundreds or even thousands of experienced 
men, could possibly cope with the proper consideration 
of rates, if any large number of applications were made to 
it by traders. 


ALLEGED Fictitious ANALYSIS OF RATEs. 


Any analysis of a rate into its elements of conveyance, 
service terminals, station terminals, collection and delivery. 
must necessarily be artificial, and more or less a matter of 
guesswork. When the great bulk of the present railway 
rates were fixed there was, generally speaking, no specific 
authorised charge for terminals, although the companies 
successfully maintained their right to charge a reasonable 
sum. The position, therefore, when the obligations of 
the Acts of 1873 and 1888 came into operation, was that 
there was no absolute statement, in any of the records of 
the companies, how their rates were made up, and the 
compliance with the obligation to dissect the rate had to 
be upon lines of allocating some portions of the total 
rate to the different headings mentioned in the statutes. 
Just because this allocation necessarily had to be artificial, 
and without direct reference to anything in the minds 
of those by whom the rate was fixed, it was quite unfair 
to describe it as a fictitious analysis. 

At this point the Commission adjourned until the 
following morning, on which day both Mr. Jackson and 
Sir William Plender were absent. Sir Charles Owens 
then proceeded to deal with the subject of 


CLASSIFICATION. 


After quoting what Mr. Russell Rea’s Committee said 
thereon, the witness remarked that there had been one 
case where the Board of Trade had made a change in 
the statutory classification of an article. This was con- 
nected with bananas, the character of which had been 
so altered since 1893 as to be regarded as a new article 
which could therefore be classed by the Board of Trade. 
Sir Charles also remarked that he would deprecate, in 
the interests of traders, such a revival of the irritation 
caused by the revision of rates and classification in 1888- 
1892, that a review of the classification now would entail. 

The present maximum classification was, in many 
respects, the result of compromise between traders and 
the companies. In view of the power of the Board of 
Trade to add to the classification on the application of a 
railway company or a trader it was contended that it 
was unreasonable to suggest that the classification should 
be made subject to any new tribunal whatever. To 
change the classification was equivalent to changing a 
rate and interfered with the powers conferred on railway 
companies by Parliament, and by Parliament alone 
should those powers be altered. It had probably been 
overlooked that were such a tribunal in existence it would 
be possible for the companies to get articles transferred 
to higher classes. 

The Goods Managers’ Conference meets quarterly 
and to it were submitted any classification questions 
which were of prime importance. In many of the com- 
plaints made before the Royal Commission it was to be 
observed that formal requests to the companies had not 
been made or that the trader had accepted as final the 
decision of # local officer. 

On Mr. Balfour pointing out that Mr. Russell Rea’s 
Committee said—Paragraph 95—that a legal power to 
amend the classification, as well as to add new articles 
to it, might be given to the Board of Trade, Sir Charles 
Owens said that that was qualified, by the words in the 
remainder of the paragraph, to apply to articles in which 
circumstances had changed. As this report had, in the 
previous sentence, deprecated a revision of rates, it was 
natural to assume that Mr. Russell Rea’s Committee 
would deprecate a revision of the classification, as that 
meant the same thing. 

Answering Lord Derby, the witness said that Sub- 
section 11 of Sec. 24 of the Act of 1888 gave the Board of 
Trade power to add to the classification, and he did not 
think there was any appeal therefrom. As an illustration 
of where circumstances had changed, Sir Charles quoted 
English and foreign pressed hay.’ The former filled a 
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truck with 2} tons, but the latter gave 4} tons. That 
fact would, in his personal opinion, be sufficient to justify 
an addition to the classification. : 

Here the Chairman asked the witness an important 
question. Lord Loreburn said, “‘ Has the fact that 
increases are liable to have to be justified before the 
Railway Commission had any restraint on the companies 
lowering their rates experimentally?’ To which Sir 
Charles replied, ‘“‘ Undoubtedly.” This led to the Chairman 
observing, ‘* That is a very important point, and we must 
come back to it when we have the pleasure of seeing you 
again.” 

Ctostinc LepGER Accounts. 

The right of a railway company was to prepayment of 
its charges, and if it did not insist upon that it had still 
the right to be paid the charges before parting with the 
goods carried. In the case of traders whose business was 
of sufficient magnitude, these rights were waived, and the 
business was done on a system of credit and periodical 
settlements. This arrangement was the subject of a 
written agreement, one of the terms of which was that the 
account was to be paid without question, any errors to 
be adjusted afterwards. Notwithstanding this agreement, 
it was the frequent practice of traders to make large 
deductions, not only in respect of items they disputed, 
but in settlement of claims which they believed to be 
reasonable. In some cases where a trader persisted in 
disregarding to an unreasonable extent the conditions 
upon which he obtained credit, the companies did, no 
doubt, indicate that unless the conditions were observed 
the credit would be closed. But that there had been a 
systematic exercise of this right by the companies, or 
that it had become even more frequent of late, Sir Charles 
did not for a moment believe. It should also be known 
that a trader, despite the agreement, was allowed, to a 
very large extent, to make deductions, and the companies 
were very far from insisting upon strict compliance with 
the conditions on which credit was originally given. 

In answer to the Chairman, the witness said that 
joint action as to closing credit accounts was only taken 
after due consideration by the heads of the department. 
No local official would take any such action. 


ALLEGED ABSENCE OF COMPETITION. 

It was not accurate to assume, because certain com- 
panes had entered into working arrangements, that 
competition no longer existed. It certainly did exist 
between the companies comprising the various groups 
formed by recent arrangements. Wherever such groups 
came into contact they must necessarily continue to 
compete. It was important to remember that Great 
Britain was an island, with numerous excellent ports 
all round the sea coast. The constant service of steam 
vessels.running according to a regular timetable between 
the various ports constituted an important and far- 
reaching competition against railways. Coupled with 
this sea service was a rapidly developing service of road 
motor traction which brought traffic to and delivered 
traffic from the sea-going vessels. At Poole, for instance, 
there was a sea service to and from London, and a service 
of motor wagons covering a radius of twenty miles, 
including Bournemouth; so that at the latter place, 
where it might be assumed that the London and South- 
Western Railway had a monopoly, there was the keenest 
competition. 

There was competition between districts. Although 
the London and South-Western and Great Western had 
a working agreement, the former did its best to develop 
Bournemouth, Sidmouth, and other places; the Great 
Western Railway did the same with the Cornish Riviera. 
In the development of the fruit-growing industry around 
Swanwick in Hampshire—an entirely non-competitive 
district in itself, yet competitive in the highest degree 
with other districts—special rates for the conveyance of 
manure and of strawberries had been quoted, and every 
possible facility in the direction of rapid transit arranged. 
The result was that in the season of 1913 no less than 
2,825,000 baskets of strawberries were forwarded from 
that district, requiring, during the height of the season, 
approximately fifteen special trains and a total of about 
630 vans daily. 

Sir Charles added that working arrangements were 
only in relation to competitive traffic, and that non- 
competitive stations were not neglected. He would also 
draw attention to the retail character of railways now. 
Shopkeepers held a smaller stock and kept more money 
in their pockets, because they could wire to London for 
any particular article in the afternoon of one day and were 
nearly sure to have the same delivered by the railway 
company the following morning. 

As illustrative of the expedition shown, the witness 
gave particulars of the shed traffic dispatched from 
Nine Elms on May 11th last. There were 9935 consign- 
ments, consisting of 46,708 packages. The average weight 
per consignment was 4cwt. Il qr. 2lb., and 3 qr. 18 lb. 
per package. The gates at Nine Elms were closed at 
7 p-m., and yet the Southampton portion of these goods 
was sent out in three drays by 7.30 the following morning, 
the Exeter portion at 8.10, 8.20 and 8.30, and the Ply- 
mouth at 8.15 and 8.20. It must, in this connection, be 
remembered that Exeter and Plymouth, being com- 
petitive with the Great Western, were subject to the 
working agreement between the companies. 


DEMURRAGE AND Srpinc Rent. 


After explaining the evils of the delay in unloading 
and loading wagons, and of how competition had led to 
these evils being winked at, Sir Charles pointed out that 
undue prejudice was shown towards the trader who paid, 
and undue preference to the trader who was allowed to 
evade payment. The suggestion that delays should be 
averaged was one that had often been made, but as it 
would imply that the maximum period of free detention 
should be allowed to every truck, it could not be enter- 
tained. It was to the interests of the companies to get 
rid of traffic, otherwise sheds and lines would be blocked. 
One Scottish.company had been able to make 30 per cent. 
more trips with its wagons since demurrage was enforced. 

Answering Lord Derby, ‘the witness said that the 
companies generally unloaded their own trucks on the 
same day that they were received. He would not agree 
that when a trader unloaded his wagons promptly he 





was helping the companies; he was only doing what was 
expected of him. 

Mr. Balfour questioned the witness as to demurrage 
being incurred when the wagons were not accessible— 
Mr. Ward in THE ENGINEER, May Ist—and, in reply, 
Sir Charles suggested that this was due to the trader’s 
delay in sending to unload the wagon which had mean- 
while been shunted away to make room for some other 
trader’s truck. 


Common UsER orf WAGoNs. 


This was a subject proposed by Mr. Thorne—TuE 
ENGINEER, May 8th—and one obviously attractive, but 
not at all new. It was not easy for those not intimately 
acquainted with the working of railway traffic to appre- 
ciate the difficulties in the way of its general adoption. 
In the first place, between two given centres there might 
be, and often was, a large disparity between the bodies 
of traffic flowing in each direction. For instance, the 
London and South-Western Railway received twice as 
much traffic as it sent away. This necessitated a certain 
amount of empty running. Then there were private 
owners’ wagons which had to be returned empty.* There 
would naturally be an attempt in times of stress on the 
part of the companies to retain wagons belonging to the 
other companies, but if a comprehensive plan could be 
devised the companies would be the first to benefit by it. 

Mr. Prothero drew attention to the fact that a Committee 
of the Board of Trade Railway Conference suggested that 
there should be a scale of maximum times allowed for 
conveyance of private owner’s trucks. Sir Charles could 
not say if anything had been done in this; possibly some 
of the northern companies might have made a move. 
The witness was vefy severe on the evils of the private 
owner’s wagon, and told Mr. Balfour that he thought it 
would pay the companies to buy them all up. The private 
owner would then have to cease to build. He did not 
think there was anything in the statement that collieries 
must have their own wagons for fear of a scarcity of 
railway-owned wagons ; such a scarcity was unlikely. 


TRIBUNAL FOR DIFFERENCES AND DISPUTES. 


This question, being a legal one, would be dealt with 
more fully by a later witness, but Sir Charles was autho- 
rised to say that the Railway Companies’ Association 
fully accepted the suggestion of the Board of Trade 
Conference, endorsed by Mr. Russell Rea’s Committee, 
as to the hearing of minor complaints by the Registrar 
of the Railway Commission. Arbitration was unsuitable, 
as a decision had no binding effect beyond the one case 
under consideration and did not establish a precedent. 
Railway cases were not limited in effect to the point under 
review, but might affect railway rates and conditions all 
over the kingdom. 


CONCILIATION PROCEEDINGS. 


Sir Charles Owens suggested that sufficient regard had 
not been had to the valuable work done by the Board of 
Trade under the conciliation powers of the Act of 1888. 
From the report dated November, 1912, it would be seen 
that in twelve years 2141 cases of complaint were made, 
of which 708 were settled more or less to the satisfaction 
of the complainant, in many cases through concessions 
voluntarily made by the companies. There were 635 
cases “‘ not followed up by the complainants,’ and in 
these it was fair to assume that they were satisfied with 
the explanations given. In 797 the complainants were 
not satisfied. It was important to remember that no 
cost whatever, save that incurred in attendance, need be 
incurred in an application to the Board of Trade. It is 
not, then, reasonable to describe a course of action as 
* useless ’”’ which has produced such excellent results. 


FurTHER Powers To Ligut RatLway COMMISSIONERS. 


This was Mr. Moon’s and Mr. Steward’s proposal— 
THE EncIneer, December Sth, 1913, and January 23rd, 
1914—and Sir Charles Owens desired to express on behalf 
of the Railway Companies’ Association its concurrence 
in the suggestion that the Light Railway Commissioners 
might well have the right to entertain and deal with 
applications for further powers of a minor character, or, 
alternatively, it would be prepared to see the powers of 
the Board of Trade so extended. Asked as to which 
body he preferred, Sir Charles said that he preferred the 
Light Railways Commissioners, as then the Board of 
Trade would still remain the administrative body. 

Having regard to the difficulties of getting a second 
reading of Bills in Parliament, the companies were now 
tempted to postpone applications for powers to carry 
out necessary works, and that was a bad thing for the 
public. Could they go to the Light Railway Commis- 
sioners, they would do so oftener, and that would be 
better for engineers, contractors and labour. 

Asked why it was necessary to go to Parliament in 
cases where land was bought by private agreement, 
Sir Charles said that where % bridge replaced a level 
crossing, it was necessary to yet parliamentary powers 
to stop up the right of way. In a case, too, where some 
coal sidings had been put down on land privately bought, 
the London and South-Western Railway Company found 
itself liable to damages for causing a nuisance—an action 
that could not lie if parliamentary sanction had been 
obtained. 

District CONFERENCES. 


Whilst Sir Charles was a firm believer in the closest 
personal relations between railway officials and traders, 
he thought the conditions in this country and Prussia 
were so dissimilar that the conferences held in the latter 
country, where all the railways were under one adminis- 
tration, would not be possible in the United Kingdom, 
which was a much smaller country, having its railways 
administered by a large number of corporations. He 
would remind the Commission that no action had been 
taken as to the recommendation of the Board of Trade 
Conference with regard to Advisory Councils. 

Speaking for the London and South-Western Railway, 
he would say that the district officers attended markets, 





* This is hardly the point Mr. Thorne made. He showed, for 
instance, how convenient, when a vessel was being unloaded, it would 
be if the first wagon available could be used instead of the wagons having 
to be sorted out or one fetched from the depét so as to get one belong- 
ing = = + ie company for which the consignment was intended. 
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&e., and so kept in touch with traders, and the chief goods 
manager or his assistants were always willing to give 
interviews in London. The superintendent in South. 
ampton and the one in Plymouth were members of the 
local Chambers of Commerce, and the Great Western and 
Midland companies’ respective solicitors informed hii 
that their representatives were encouraged to join the 
Chambers of Commerce in their towns. In reply to Sir 
Henry Primrose, the witness said that such meetings 
would correspond with the Advisory Councils of Prussia. 


NATIONALISATION, 


No definite pronouncement on this subject had bev, 
made by the Kailway Companies’ Association. It must 
be remembered that this was a voluntary body, and that 
all the railways were not members. No decision it arrived 
at, even if unanimous, bound those companies, the repre. 
sentatives of which were not present. Further, no chairman 
—and all the members were chairmen—would presumo 
to commit his company until the shareholders had been 
consulted. 

Sir Charles was, however, prepared to give his own 
views on this subject, and he handed in a statement upon 
which he will be examined at the next sitting. 


UNIFICATION. 


It was difficult to compare British railways, with their 
extensive ramifications and immense variety of business, 
with the Metropolitan Water Board, the business of whic! 
was in one locality and absolutely homogeneous, or with 
the Port of London Authority, the operations of which 
were confined to one river. No such close personal toucl 
was possible with regard to a railway system extendiny 
over many hundred miles as was possible with a dock 
board and its docks. 

It was difficult to see how any necessary new capita! 
could be expected to be provided by those who, while 
retaining ownership, had no effective control over that 
on which the capital would be expended. It was appalling 
to think of the fall in the value of railway stock there 
would be if it were announced that some body, not respon- 
sible for providing the finance, was to govern the railways. 

Sir Charles also drew attention to the fact that Sub- 
sections 1 and 2 of Sec. 23 of the Port of London Act of 
1908, which allowed the Board of Trade, if it was satisfied 
that the revenue in any year was not likely to be sufficent 
to meet the charges, to make an order to increase the dock 
dues accordingly, but within the maxima. 

The Commission then adjourned until the 24th inst. 








INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 
Nol. | 

AN extensive programme, both from the technical and 
social points of view, had been arranged this year for the 
annual Convention of the Incorporated Municipal Electrical 
Association, which has been held in Birmingham during 
the past week. No less than four hundred members and 
visitors notified their intention of attending, a number 
which constitutes an easy record. The proceedings 
opened on Tuesday morning, June 16th, when the Associa- 
tion was welcomed by the Lord Mayor of Birmingham. 

The business part of the meeting was then begun by Mr. 
R. A. Chattock, the City Electrical Engineer at Birming- 
ham, who delivered his presidential address. The 
President first of all remarked that at the last annual 
Convention private meetings were held, at which there was 
considerable criticism of the model general conditions of 
contracts designed by the Institution of Electrical Engi- 
neers and the British Electrical and Allied Manufacturers’ 
Association. The fight was really between the Incor- 
porated Municipal Electrical Association and the British 
Electrical and Allied Manufacturers’ Association, and as 
no agreement was come to, the conditions which had 
recently been issued by the Institution of Electrical Engi 
neers had not received the approval of the Incorporated 
Municipal Electrical Association. The result was that 
these model conditions, which were at variance with the 
ideas of municipal station engineers in many respects, 
were now being put forward by manufacturers, with the 
authority of the Institution behind them, and buyers were 
being obliged to accept them without much hope now of 
negotiating alterations. Mr. Chattock reminded members 
of the Association that a more favourable result would have 
been obtained if they had adopted the carefully considered 
recommendations of the Council of the Incorporated 
Municipal Electrical Association made twelve months 
ago instead of rejecting them, as they did. With 
regard to the Incorporated Municipal Electrical 
Association Electric Lighting Bill, which, among other 
things, deals with the contentious question of municipal 
wiring powers, there was recently, Mr. Chattock said, a 
very strong prospect of an agreement being come to with 
the Electrical Contractors’ Association, but the influence 
of certain members of the Contractors’ Association had 
been too strong, and matters were now no more forward. 
Mr. Chattock is in a very impartial position in this matter, 
inasmuch as, although he has full wiring powers in Bir- 
mingham, he has never found any necessity for putting 
them into force, being fortunate enough to have very com- 
petent electrical contractors in his district. At the same 
time, he takes the point of view that there are many other 
smaller towns where these conditions do not prevail, and 
that it would be in the common good for these to have full 
wiring powers to exercise if need be. On the general 
question he is convinced that the Electrical Contractors’ 
Association exaggerates the quantity of work that it would 
be possible for a municipality to undertake, even if the 
powers were put into force, and maintains that, after all, 
these powers merely assist in eliminating jerry wiring, 
and that that is the sole object of municipal station engi- 
neers. Moreover, he believes that supply undertakings 
eannot do without electrical contractors, and maintains 
that the idiosyncrasies of a few engineers, and possibly 
also a few contractors, should not be allowed to interfere 
with the well-considered policy of the Association in 
putting forward a scheme that all supply engineers, and, 
he believes, all broad-minded contraetors, consider to be 
in the general interests of the industry. Mr. Chattock also 
made reference to the work now being carried out by 
the ElectricsVehicle Committee of the Association, which 
has organised a demonstration of some dozen electric 











THE ENGINEER 


673 





June 19, 1914 





—— 


Hitherto the expenses of this Committee had, 
he said, been met out of the Association funds, but he 

pressed the view that, as the work being done was of a 
a yral propaganda-like character, funds should be sub- 
eribed independently. As a matter of fact, municipal 
Seely authorities and manufacturing firms had been 
asked to subscribe £3 3s. each towards the £200 required 
during the next twelve months, and there had been a very 
liberal! response. ss . 

A practical suggestion was made to get over the diffi- 
cated by the abandonment of the Industrial Com- 
of the Institution of Electrical Engineers, This 
body, when it was constituted some twelve months ago, 
was looked upon as being likely to perform most useful 
work in a direction for which there existed no tribunal. 
When, however, it got to work, it was found that under 
the Articles of Association of the Institution of Electrical 
Engincers matters into which any flavour of politics 
entered could not be touched, and as, at any rate in the 
electrical industry, it was difficult: to find an industrial 
matter into which some form of politics did not enter, the 
Council of the Institution disbanded the Committee, 
much to the general regret. Mr. Chattock suggested that 
all associations connected with the electrical industry 
should form @ central association to carry out the work 
originally intended for the defunct Industrial Committee. 

After disagreeing with Mr. J. J. Newbigging, president 
of the Manchester District Institution of Gas Engineers, 
who has recently argued in favour of the combined control 
of municipal gas with electric supply undertakings, Mr. 
Chattock dealt at some length with the question of cen- 
tralisation of electric supply undertakings in this country. 
Signs, he said, had not been wanting for some years past 
that the question of bringing isolated electric supply under- 
takings under one system of supply had been occupying 
the attention of electrical engineers. Especially had this 
been the case in London, where attempts had been made to 
amalgamate the various companies by the formation of a 
central supply company. The London County Council 
was also strongly in favour of centralisation of all supplies, 
whether company or municipal, whilst in the provinces 
the larger municipalities had been extending their boun- 
daries, and incidentally taking over the electric supply 
undertakings belonging to the areas incorporated, with 
distinctly beneficial results to themselves and to the areas 
taken over. All these instances were, remarked Mr. 
Chattock, steps in the right direction, though he added 
that we were as yet a long way off the goal where it would 
be possible to obtain all over the country, and at one rock 
bottom price, a supply of electrical energy for any purpose. 
Our manufacturers could only hold their own in the markets 
of the world if they could produce as cheaply as possible. 
Other countries were recognising this. America and 
Germany were establishing centrally controlled systems of 
supply which could not fail to have a far-reaching effect 
upon their commercial welfare. The larger municipalities 
in this country had pointed the way, and now, continued 
Mr. Chattock, it remained for Parliament to tackle the 
question of nationalisation, either by means of a Govern- 
ment department or a public board of management, or a 
private company subject to limitations as to dividends and 
prices. Until some such scheme was brought into opera- 
tion it was useless to expect any marked reduction in the 
cost of producing and distributing electrical energy below 
that obtaining in the large power stations now operating 
in this country. It was advocated that large bulk supply 
power stations should be installed in various parts of the 
country, and as soon as the distributing trunk cables were 
installed the small generating stations throughout the 
country should be at once shut down and utilised as sub- 
stations. The existing methods of distribution might be 
adhered to, and the services of the engineers at present in 
charge of the various distributing areas must, in Mr. 
Chattock’s opinion, be retained in the interests of effi- 
ciency. The main distribution should be carried out 
wherever possible by means of overhead trunk mains, 
and wayleaves should be compulsorily granted on reason- 
able terms, otherwise it was probable that the cost of 
obtaining them would very nearly kill the saving on over- 
head trunk lines compared with underground cables. 

It was pretty evident, however, added Mr. Chattock, 
that Parliament had its hands so full at present that there 
was no hope of any move being made in this direction, and 
he suggested that all industrial centres, in their own 
interests, should meet together and discuss the matter, 
and if possible formulate a satisfactory scheme to be 
brought before Parliament. 

Following the presidential address, Mr. W. A. Vignoles, 
Chief Electrical Engineer to the Grimsby Corporation, 
read a paper on “* The Commercial Development of Elec- 
tricity Supply in Moderate-sized Towns.” The paper 
discussed the problems to be met with in the supply of 
electricity in towns of about 100,000 inhabitants, and the 
conclusions reached were, naturally, based upon Mr. 
Vignoles’ experience in his own town, which has a popula- 
tion of about 77,000. There are docks and a large fish 
market—the largest in the world, as a matter of fact. 
There is also a large export trade in coal, while timber and 
general merchandise are imported. Factories are few in 
number, though there are the usual miscellaneous work- 
shops incidental to a shipping town, and a few large saw- 
mills, The latter, however, usually employ steam for 
producing power, burning their wood refuse instead of 
coal. Incidentally it is of interest to note that Grimsby 
has no special powers for selling apparatus to consumers. 
_ Mr. Vignoles advocated (1) showrooms where electrical 
fittings, heaters and cookers could be seen in use; (2) 
periodical exhibitions or demonstrations serving the same 
purpose ; (3) advertising; and (4) personal canvassing. 
In Grimsby arrangements were made to sell apparatus 
through contractors, and thus the necessity for a Corpora- 
tion showroom was obviated. The engineer in one town 
of about 100,000 inhabitants recently stated that his show- 
room cost him £600 per annum, excluding canvassing 
staff, but in Grimsby excellent results had been obtained 
by advertising with considerably less expenditure, the 
figure in 1913—14 being only £250, which, on a turn- 
over of from £20,000 to £24,000, could not, it was urged, 
be considered extravagant. 

he paper suggested that the Incorporated Municipal 
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Electrical Association should appoint a Committee with 
re powers to confer with the Electricity Supply Publicity 

ommittee in London, or any other body, to endeavour 
to formulate some scherme by which a co-operative system 





of publicity could be put on foot for the benefit of elec- 
tricity supply generally. Municipalities were somewhat 
handicapped, it was explained, owing to restrictions of the 
Local Government Board, objections having been raised 
to the spending of money on advertising. A recent ruling 
of the Board, however, was to the effect that advertising 
literature might be purchased, but that authorities had 
no power to subscribe to the funds of an association 
organised on the lines of the British Commercial Gas 
Association. A different constitution, it was suggested, 
might get over the difficulty; if not, the sooner the 
Incorporated Municipal Electrical Association Electricity 
Bill, in which there was a clause dealing with this question, 
was passed, the better. 

All the details of a publicity campaign were discussed in 
the paper, but one point might be specially referred to, 
and it is one which has been a hindrance to electric supply 
in many towns, and that is, hesitation on the part of a 
committee in spending money to extend mains before con- 
sumers had actually been secured. This policy was con- 
demned by Mr. Vignoles, and a certain amount of com- 
mercial risk was recommended in the matter. The asking 
of guarantees from consumers was also condemned, except 
in special circumstances, and there were, it was pointed 
out, cases almost without number in which prospective 
users of electricity had gone over to gas rather than 
guarantee any special consumption per annum. 

The development of electric cooking was, naturally, 
referred to, as was also the difficulty that, owing to the 
comparatively small market, manufacturers of electrical 
cooking apparatus were putting apparatus through the 
shops in dozens instead of in hundreds. To improve upon 
this condition of affairs it was suggested that a number of 
undertakings should combine together and adopt a par- 
ticular make of cooker, so as to enable output in large 
quantities to be carried on, with, consequently, consider- 
ably lower prices. 

The second part of the paper dealt with the financial 
control of municipal electrical undertakings, and here it 
was recommended that the whole control—business- 
getting, engineering, and finance—should be placed under 
one supreme head, and the department kept entirely self- 
contained, without any intervention, as was frequently 
the case, from the borough treasurer’s department. The 
contribution of profits to the relief of rates was not upheld 
by Mr. Vignoles, and he found no difficulty in referring 
to instances where large sums of money were dealt with in 
this way, notwithstanding that there were large quantities 
of obsolete plant in the engine-room. All the profits, 
in Mr. Vignoles’ opinion, should be kept in the undertaking, 
with a view to reducing the cost to the consumer to the 
lowest possible figure. 

A general review of the present commercial position of 
electricity supply showed, he continued, that under- 
takings were passing through a period of great develop- 
ment, where an energetic and pushing policy had been 
adopted, and the outlook for the future was exceedingly 
bright, and he added that the use of electricity for power 
would undoubtedly continue to grow at a rapid rate ; 
the demand in that connection was, he said, so well esta- 
blished that in his paper very little had been said about it. 
It must not be assumed, however, that this branch of 
business could be left to look after itself ; on the contrary, 
it should be carefully tended and any inquiry closely 
followed up, otherwise business might be lost. It had 
been seen that the sale of electricity for heating and 
cooking at 3d. per unit, or at least on a rateable value 
system of 15 per cent. and 3d., was a sound proposition, 
while the supply for charging vehicles should bring in a 
good revenue in the course of a year or two. There were 
financial rocks ahead of some undertakings, especially 
where the change from continuous current to three-phase 
generation was made. This change, however, was already 
desirable in many towns, and would be to the advantage 
of the undertaking in the long run. The difficulties should 
therefore be faced as soon as possible, and if a conservative 
policy had been adopted and profits devoted to the 
strengthening of the financial position of the undertaking, 
this would be in a position to face any losses that might 
occur during the first year or two after the change. 

There was a long and, not unnaturally, lively discussion, 
as the subject was one upon which councillors could air 
their views. The chief point brought out by this class 
of member of the Association was as to the policy of 
allocating profits to the relief of rates, upon which, pre- 
sumably, there wil! always be differences of opinion. It 
is not a little interesting to note the variance of view 
—as, for instance, between Liverpool, Sheffield and 
Glasgow, to mention only a few. At Liverpool, where 
a certain notoriety has been achieved in connection with 
high prices for current, the Committee believes in trans- 
ferring large sums from the profits to relieve the rates. At 
Sheffield and Glasgow, on the other hand, the opposite 
policy is pursued, viz., sell current at the lowest possible 
price and so assist the general progress of the town, not 
so much from the local point of view as from the broader 
point of view of permitting of more effective competition 
with foreign firms. This was all-important in the case of 
Sheffield. So far as the general tone of the discussion 
went, there would seem to be a continually growing feeling 
among committees that the wisest course is to keep all 
profits in the undertaking, and so strengthen the financial 
position to the utmost possible extent. 

The suggestion that a central publicity organisation 
should be formed by the Association was welcomed with 
enthusiasm all round, and the question is to be raised at 
the annual general meeting to-day (Friday). At present, 
however, there seems likely to be some difference of 
opinion as to the details, whilst a few engineers fail to 
see any good in creating this organisation—albeit, they 
are strong supporters—for the reason that local authorities 
are somewhat severely handicapped by the Local Govern- 
ment Board as regards expenditure. Money may be 
spent on literature, as it represents “‘ goods supplied,” 
but no funds may be devoted to exhibitions and so on. 
These restrictions only apply to cases where a Local 
Government Board auditor is involved. Undoubtedly a 
new era seems to be dawning in the electrical industry 
in the direction of cooking and heating, especially when 
it is being found that electric cookers are being taken up 
in such a place as Poplar. Indeed, several engineers 
express themselves to the effect that they regard lighting 
more or less as a by-product, and would take on a lighting 





consumer at a loss for the sake of getting the heating and 
cooking load. 

There is still a very strong feeling that the Association 
should press forward its Bill, although many would agree 
to the withdrawal from it of the full sales and wiring powers 
for the sake of obtaining hire and hire purchase powers, 
which it is felt are essential. Contractors do not, and are 
not expected, to hire out apparatus, and yet the munici- 
palities are really prevented from doing so because of the 
dispute as to the sales and fittings. 

Visits to various works were paid on Tuesday afternoon, 
and not the least interesting feature of the afternoon’s 
work was a parade of electric vehicles at Witton. Some 
dozen vehicles were on show, and it is generally felt that 
the finest piece of co-operative work carried out in the 
electrical industry had been the creation of the Electric 
Vehicle Committee, which was the outcome of a suggestion 
at last year’s convention in London. 

The annual dinner was held in the evening. 

On Wednesday a visit was made to Coventry, when, 
after a welcome by the Mayor, the whole morning was given 
up to the discussion of a paper by Mr. 8. E. Fedden, 
Chief Electrical Engineer to the Sheffield Corporation, on 
“ Design and Operation of Modern Boiler-house Plant.”’ 
The main points to consider in the laying down of a steam- 
driven power station were, Mr. Fedden explained, (1) 
adequate supply of water for condensing purposes; (2) 
ample facilities for dealing with ashes ; (3) good accommo- 
dation for getting in and storing coal. No. 1 was not 
dealt with, it being regarded as beyond the province of the 
paper. No. 2, however, was ming a very serious 
source of expense and concern in large cities, because of 
the difficulty of obtaining tips within a reasonable distance 
of the station. In Sheffield the cost of carting had increased 
no less than 40 per cent. within the last few years, and it 
had been found necessary to lease a valley adjacent to the 
power-house, and to install a ropeway some 200 yards 
long, capable of dealing with 20 tons of ashes per hour. 
The preliminary investigation as to cost showed that to 
dispose of the ashes by railway would cost 2s. 94d. per 
ton, to cart them away would cost 1s. 11d. per ton, whilst 
the ropeway method costs Is. 3d. per ton. 

In the main the paper was a description of the boiler 
equipment of the Neepsend power station of the Sheffield 
Corporation, which is arranged on the plan of having a high- 
level siding, so that the trucks come in straight off the rail- 
way over the top of the bunkers. 

On the question of live steam feed-water heaters many 
engineers argued, said Mr. Fedden, that warming the 
water by live steam was economical and saved coal. 
He himself, however, had not yet been convinced on this 
point, although he conceded that any loss incurred by 
heating the feed water by steam was well and amply 
repaid in the saving of repairs to the economiser and 
boiler tubes, and therefore was a saving of capital expendi- 
ture which would otherwise be required for extra econo- 
misers and boilers as spares. Nevertheless, he had 
installed live steam feed-water heaters, which were fitted 
with indented tubes, so that fluid passing through the 
tube was thoroughly broken up and diverted into von- 
tact with a large amount of impinging surface. It was 
claimed that a tube so indented increased the heat trans- 
mitting properties in excess of an ordinary plain round 
tube, as the breaking up of the centre core of the tube 
increased the velocity of the steam through it and kept the 
steam in active contact with the copper. 

Suction plant for dealing with ashes was about to be put 
in for all new boilers, and eventually for the old ones. 
Only a few of these plants were in use in this country, 
although there are a number in America. At the Dunston 
power station of the Newcastle-upon-Tyne Electric Supply 
Company there was one, and another was working at the 
West Ham Corporation Electricity Works. Manufac- 
turers’ opinions, however, seemed to differ very con 
siderably as to the means of conveying the ashes and gritty 
matter by pipes to the receiving chamber. Some recom- 
mended a blower of the Roots type, while others recom- 
mended a continuous suction by means of a motor-driven 
fan. 

As to the selection of boiler, Mr. Fedden said that he 
considered, with his present knowledge, that the best 
overall efficiency and least maintenance cost was obtained 
by running the following combination :—Water-tube 


boilers ; economiser; chain grate stokers; induced fan 
draughts; at 25lb. of coal (rough engine slack) per 


square foot grate area; evaporation per square foot of 
heating surface, 5.251b.; in-going gases to economiser, 
450 deg. Fah.; out-going gases from economiser, 300 deg 
Fah.; though it was quite possible to burn the same class 
of coal up to 30 Ib. per square foot of grate area with good 
economy. 

With regard to the rating of water-tube boilers, it was 
a matter of common knowledge that the rate of evapora- 
tion in the neighbourhood of the furnace was very high 
compared with other parts of the boiler. As the rate of 
combustion increased so did the rate of evaporation with 
the same size of boiler. Mr. Fedden called attention to 
the fact that manufacturers had put forward for different 
capacities similar sizes of boilers, but with stokers having 
a larger grate area, so that some standard as to rating 
should be adopted. The standard adopted by the electric 
supply department at Sheffield was that the normal 
evaporation should be obtained by burning 25 lb. per 
square foot of grate area with a chain grate stoker burning 
engine slack. There had lately been installed at Sheffield 
some 8ft., Class E, underfeed stokers to two water-tube 
boilers fitted with both forced and induced draught. The 
boilers were specified to evaporate 35,000 Ib. of steam each 
from and at 212 deg. Fah. The combination was as 
follows :—Water-tube boilers; economisers; underfeed 
stokers ; induced draught fan, H.P. on load 55, giving 
1.3in. draught ; forced draught fan, H.P. on load 30, giving 
2in. draught ; normal coal per square foot of grate area, 
33.5 1b.; evaporation per square foot of heating surface, 
5.25; in-going gases to economiser, 518 deg. Fah.; . out- 
going gases from economiser, 290 deg. Fah. 

The results were :—Burning up to 47Ib. of coal per 
square foot of grate area under the above working’ condi- 
tions the boiler evaporated 58,000 lb. of water per hour 
from and at 212 deg. Fah., but the heat of the brickwork 
was so intense after the first hour’s run that the rate of 
burning was reduced to 38 Ib. per square foot of grate area. 
The superheater was not designed to deal with this large 
amount of steam, the temperature being reduced from 
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150 deg. Fah. under normal conditions to 110 deg. Fah. 
The author thought that this combination had a great 
future before it, and its limit would be determined by the 
ability of the brickwork, &c., to withstand the intense heat 
generated in the furnace with the above conditions. 

Mr. Fedden is a believer in mechanical induced draught, 
and strongly advocates that eare should be exercised to 
install a fan or fans capable of dealing with the worst 
atmospheric conditions and of dealing with sufficient 
gases for the maximum possible overload of the plant. 
Regarding the hot versus cold air systems of induced 
draught, it would appear that the latter should be the more 
economical, owing to the smaller power said to be required 
to deal with the lesser volume. The author investigated 
this matter some three or four years ago, but could not 
satisfy himself that there was any very great benefit to be 
derived, besides which the cold air injector was expensive 
to manufacture and renew. 

A decision with regard to the type of mechanical stokers 
was difficult to arrive at. The ideal stoker should be able 
to deal with clean nuts or smudge, should be able to get 
to full duty from banked fires in the shortest possible time, 
should be capable of doing 50 per cent. above its normal 
duty for short periods in case of emergency, should con- 
sume all combustible matter fed on to it with the most 
efficient percentage of CO,, should be smokeless under all 
conditions, besides which it must be strongly built, reliable, 
and easy of access for the repair.of the working parts or 
the renewal of the bars. These conditions were, of course, 
difficult of attainment in one stoker. For small grates 
there were many good and reliable stokers on the market 
in Britain, but with the larger grates now required the 
choice was reduced down to two or three. The chain 
grate had in the past done yeoman work, but it had its 
weak points, such‘as the difficulty of burning mixed slack 
and the difficulty of keeping an even-covered grate, the 
prevention of unburnt coal being dumped, the extra labour 
in handling riddlings which filtered through the grate 
before coking took place, and it was unable to comply with 
many of the requirements set out above. However, if 
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when improvements now being carried out on it proved 
satisfactory in working, no doubt it would come much 
nearer to the ideal. The underfeed stoker, which had 
recently been enlarged and strengthened in its mechanical 
parts, had proved itself, from the author’s experience during 
the last eighteen months, most satisfactory, and had 
complied more nearly with the conditions before mentioned. 
Mr. Fedden said, therefore, that he considered that the 
safest arrangement for a large boiler-house was to install 
a certain proportion of the old reliable chain grate, which 
had proved satisfactory over a long series of years, and 
the remaining portion of the newer type, which, while 
being excellent fromresultsobtained in acomparatively short 
time, had yet to prove its superiority over a longer period. 
With regard to the suggestion made from time to time 
lately that large electric power stations should be equipped 
with by-product plants, it would, of course, said Mr. 
‘edden, be nece to bear in mind that if such plants 
were installed for distilling the coal and making gas either 
for burning under the boilers or for driving a gas engine, 
the capital expenditure per kilowatt of plant installed 
would have to be considerably higher than it was at 
present in an ordinary coal-fired steam turbine station. 
In view of this larger capital expenditure, it would be 
necessary carefully to arrive at the percentage of the total 
plant, which could be economically operated by means of 
the fuel obtained by this by-product plant. In looking 
through his present load curves, Mr. Fedden had, he said, 
arrived at a figure of 2000 kilowatts of plant installed out 
of a total of 25,000 kilowatts. It would appear, therefore, 
other things being found satisfactory, that it might be 
economical to provide by-produ:; plant for about 8 per 
cent. of the total plant of a power-house, and this plant 
should be run at practically 80 per cent. load factor to 
make it a paying undertaking. Of course, if such a thing 
as by-product plant were attached to a power station, a 
much larger area would be required, and this in many 
places would be difficult to find with the requisite facilities 
as regards water, coal, &c. ~ Finally, the organisation of 
@ boiler-house was dealt with in some detail. 


HULL JOINT DOCK. 
No. I. 


Wir the object of bringing the dock accommoda- 
tion of Hull up to the requirements of a port which 
lays claim to the third place in the United Kingdom, 
a large new dock has just been completed to the east 
of the present dock system by the enterprise of the 
North-Eastern and Hull and Barnsley railway com- 
panies, and will be formally opened by the King 
next Friday. It is the largest dock on the North- 
East Coast, and is capable of accommodating the 
largest vessels which use the northern ports. The 
following are the chief dimensions of the new dock : 
—Water area, 53 acres, provision for future exten- 
sion to 85 acres; length of quays, 8162ft.; 
basin, 1050ft. by 1000ft., enabling the largest vessels 
to manceuvre and leave bow foremost; entrance 
lock, 750ft. long by 85ft. wide ; depth of water over 
sills, H.W.O.S.T., outer sill 42ft. 34in., inner sill 














39ft. 3hin.; 
38ft., minimum 31ft. 8in. 

The equipment, of the newest design and electrically 
worked throughout, includes the following :—Two 
graving docks, No. 2, 550ft. long by 72ft. wide, 
No. 1, 450ft. long by 66ft. wide, with provision for 
a third. Coaling appliances: Five electric belt con- 
veyers, one fixed hoist, one movable hoist; total 
shipping capacity, 5000 tons per hour. The two 
hoists occupy one berth, and can feed the same ship, 
the movable hoist being adjustable to the hatches, 
and the six berths are so arranged in echelon that 
loading of six of the largest class of vessels can be 
carried on at the same time without diminishing 
the rate of shipment and without interfering with 
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the independent movement of each vessel. When 
the equipment is complete there will be fifty-three 


cranes, ten of which are now in place, ranging in | 


lifting capacity from 1} tons to 80 tons, the latter 
being a floating crane which can be moved to any 
part of the dock. There are six warehouses built 


of ferro-concrete, with a total capacity of 73,000 tons | 
|in length. The depth at high water spring tides on 


of general goods, and a grain silo is about to be con- 
constructed which will have a capacity for 40,000 
tons, and be fitted with eight underground belt 
conveyors capable of transporting from hold to 


store the output of four steamers at the same time, | 
at a total rate of 960 tons per hour. Beside all this | 
| lock extending for about 320 yards into the river, 


there is open storage space of 200 acres. 

On pages 675 and 678 we give a number of illus- 
trations of this great undertaking. Fig. 2, page 675, 
is a view of the site before the works commenced, 
the greater part of which is on the foreshore of the 
Humber and outside the old Humber protection 
bank, which roughly coincided with the new north 
quay wall. 
made with the dock walls and general excavation, 
temporary reclamation banks had to be constructed. 
The first enclosed about 30 acres, and enabled a 
commencement to be made with the works at the 
north-east corner of the dock. A second bank was 
then proceeded with, enclosing a further 50 acres, 
which included the site of the lock pit and all the 
dock walls then contemplated. At the southern 
extremity of the second reclamation bank a timber 
dam was constructed across what was to be the outer 
end of the lock pit, and this shut out the tide water 
from the whole of the works. 
until shortly after.the water was admitted into the 
dock. A substantial embankment, formed of chalk 
rubble faced with sandstone pitching, has been con- 


main | 


depth of water in dock, H.W.O.S.T., | 


Before much actual progress could be | 


It was not removed | 


| structed along the whole river front of the joint: dock 
estate coincident with the Humber Conservancy ling 
and continued to a lower level for 382 yards stjjj 
further eastward. The engineers experienced y, 
serious trouble in the erection of these reclamation 
banks owing to the treacherous nature of the subsojj 
and the unsuitability of the material availa)le op 
the site. The difficulties were overcome by usin, 
clay, which had to be brought from a distance. The 
area enclosed from the river was covered with 
thick deposit of soft silt, locally known as Humber 
warp, and underlying this were various beds of 
boulder clay, running sand, peat and gravel— all of 
' glacial origin. The lower beds of sand and vraye| 
were heavily charged with water having a coi sider- 
able head, and these conditions caused very s rious 
difficulties in sinking for the foundations of th: dock 
walls, and more especially the lock pit foundati ns, 

As will be observed from the plan, the dock when 
ultimately completed will consist of a recta) vular 
basin 1050ft. by 1000ft., out of which will lea: four 
arms. Only two of these arms are at preseni con- 
structed, viz., the north-west, 1350ft. by 5 12ft., 
which will be used for general commerce, anil the 
north-east, 1356ft. by 450ft., which will be principally 
devoted to the shipment of coal and the importation 
of timber. Portions of the walls of the two additional 
arms where they lead out of the central basin are 
constructed, so that in the future these extensions 
can be carried out without any interference wit! the 
traffic. The water space now provided is 52} acres, 
and when the future extensions are constructed the 
area will be increased te about 90 acres. 


Access to the dock is given by an entrance lock 
750ft. long and 85ft. in width, leading out of the south- 
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(Furume Exrension) — 
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west corner of the central basin and pointing up- 
stream. This form of entrance was decided to be the 
most suitable, as the large vessels arriving at Hull 
come up the river on the flood tide, and after turning 
approach the dock entrance head to tide. The lock 
is divided into two pens: by three pairs of gates, 
the inner pen being 250ft. and the outer pen 500ft. 


the outer and middle sills is 42}ft., and 39}ft. on the 
inner sill. Timber jetties are provided on each side 


_of the entrance to the lock for vessels to lie against 


before being warped into the lock. 
A fan-shaped channel has been dredged from the 


measured from the general frontage line of the river 
embankment, and this will be maintained Ift. below 
the outer sill, giving a depth of 21ft. at low water 
ordinary spring tides. The dock walls are con- 
structed generally of 8 to 1 concrete, faced with fine 
concrete up to 13ft. below quay level. At this point 
a bevelled granite oversailing course is built into the 
concrete, and the wall above this level projects 
12in., and is faced with blue Staffordshire bricks. 
The walls are coped with granite, and cast iron horn 
bollards are provided. Dock walls are constructed 
on three sides of the north-west arm, and on the south 
and west sides of the central basin, but owing to 
the unsatisfactory foundations, timber wharfing with 
a stone-faced slope behind was used along the south 
side of the north-east arm. The timber used is 
Tasmanian “* blue gum.” 

The north sides of the central basin and the north- 
east arm will be used entirely for the shipment of 
coal, and here a series of concrete piers with stone- 
pitched slopes between have been constructed in 





such @ way that ships can lie in échelon—as shown in 
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Fig. 3-END TO END VIEW, WITH COAL HOISTS IN FOREGROUND 






































Fig. 2—-THE SITE OF THE DOCK BEFORE COMMENCEMENT OF WORKS 











Pig. 5—FERRO-CONCRETE WAREHOUSES ON No. 3 QUAY 


Fig. 4—-INTERIOR OF FERRO-CONCRETE WAREHOUSE 
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Fig. 6, page 678. Short timber jetties have also been 
provided to prevent vessels from touching the sloping 
walls, and suitable timber dolphins erected to separate 
the vessels where they overlap each other. At the 
eastern end of the north-east arm two graving docks 
—Fig. 7—have been constructed wholly of concrete, 
each having a minimum depth of water on the sill 
of 22ft. The dimensions are 550ft. by 72ft. and 450ft. 
by 66ft. respectively. The side walls of the lock are 
constructed of concrete faced with granite for 18ft. 
below the coping, and with blue brickwork below 
this level. The floor consists of a flat inverted arch 
of blue brickwork 3ft. in thickness, resting on a bed 
of concrete from 6ft. to 9ft. thick. 

The construction of the lock was the subject of 
grave concern owing to the difficulties with the 
foundations. A suitable bed of hard boulder clay 
was reached at the required foundation level, but 
below this occurred a stratum of gravel and sand 
charged with water at a considerable pressure, and 
in such quantities that it would be impossible to 
reduce the head by pumping. It was evident that 
any attempt to excavate down to the clay level 
would be followed by the blowing up of the whole 
clay bed, and the possible destruction of the adjacent 
dam. It was therefore decided entirely to enclose 
the site of the lock by interlocked steel piling of heavy 
H section, which was driven from the dock bottom 
level to a depth of 45ft. This piling passed through 
the water-bearing stratum, and was driven well 
into a lower bed of clay, so that the surrounding water 
was entirely shut out. This method proved entirely 
successful, and although the construction of the lock 
was delayed for a considerable period, no further 
difficulties presented themselves, and when the 
steel piling was completed the work of building the 
lock walls and invert proceeded uninterruptedly. 

The lock gates, which are of the semi-floating type, 
are constructed partly of iron and partly of steel, 
protected by substantial greenheart fenders. The 
outer and middle gates weigh about 370 tons per 
pair, and the inner about 352 tons per pair. There 
are no rollers or roller paths to these gates, and the 
unbalanced weight is taken by heavy anchorages 
at the top of the heel posts where roller bearings are 
provided to facilitate easy working. The system of 
operating these gates is new. At the back of each 
gate a long steel strut is fixed, the other end of which 
is connected to a sliding crosshead working in a 
tunnel built into the lock walls. Attached to this 
crosshead are wire ropes which are led over suitable 
pulleys end up vertical shafts to a hydraulic winch 
contained in a chamber just below the quay level. 
By operating this winch in either direction, a corre- 
sponding motion is given to the strut, which opens 
or closes the gates as desired. 

Capacious ferro-concrete warehouses—Figs. 4 and 5 
—have been constructed, occupying practically the 
whole length of the quays on each side of the north- 
west arm of the dock. Those on the north side are 
in three blocks, each 375ft. by 90ft., and are single- 
storey warehouses, and those on the south side are 
two-storey buildings, also built in three blocks, 
each 375ft. by 70ft. All these warehouses have 
flat asphalted roofs which can be used for storage of 
goods, and they are connected at ‘the floor and roof 
levels by bridges; 14-ton electric travelling cranes, 
built by Craven Brothers, are provided on the roofs 
of these warehouses, and by means of them goods 
can be lowered into railway wagons at the quay level. 

At the western end of the north-west arm a ferro- 
concrete grain silo of 40,000 tons capacity is about 
to be constructed, and will consist of two large 
blocks, each containing 144 bins. A complete system 
of bank conveyors, elevators, automatic weighing 
machines, &c., will be installed, and ferro-concrete 
eonveyor tunnels have already been constructed 
along the north and south quays. Portable elevators 
will be provided on these quays, and when the whole 
installation is completed it is claimed that it will 
be possible to discharge four grain ships simultaneously 
and also to deliver from the silo into lighter, for which 
purpose special conveyors and spouts will be pro- 
vided at the west end of the arm. 

A noteworthy feature of the dock is the complete 
absence of steam power. Electricity at 440 volts 
direct current, purchased from the Hull Corporation, 
will be used for all power purposes, and a system of 
electric cables has been laid round the estate for 
both power and illumination purposes. Where 
hydraulic pressure is required, as for the operation 
of the lock and graving dock, gates and hydraulic 
coal tips, the pumps are operated by electric motors. 

The hydraulic plant has been supplied by Hathorn, 
Davey and Co., Limited, Leeds, and consists of three 
sets of horizontal electrically-driven three-throw 
pumps, each of which is capable of forcing 250 gallons 
per minute against an accumulator pressure of 
850 Ib. per square inch. The power water after being 
used for operating the dock gates, &c., is automatically 
returned to a tank above the pumps and used over 
again. The accumulators automatically start‘ and 
stop the pumps when at the bottom and top of their 
stroke respectively. In order to relieve the shock ‘at 
starting, Hathorn. Davey and Co. have patented an 
arrangement by which the electric motor is first set 
in motion by the accumulator, and the pumps are 
started against no load. When the electric motor 
hes attained its speed the pumps gradually begin 
to pump, and when the accumulator begins to stop 





the pumps, the quantity of water delivered by them 
is gradually reduced to zero, and the motors are then 
stopped. It is claimed that this method is found, 
not only greatly to prolong the life of the plant, but 
also obviates any danger of an excessive flow of 
current in the motors at starting. Each of the’ pump 
rams is of hard manganese bronze, 5}in. in diameter 
by 18in. stroke, and runs at 55 revolutions per 
minute. The two accumulators in the pump-house 
are l6in. in diameter with a clear stroke of 18ft. 
A third accumulator, which is placed on the pipe 
system near the dock entrance, serves to regulate 
the flow of water at the end of the dock furthest 
from the pumps. This accumulator has a ram 
18in. in diameter, and a stroke of 23ft. Each of 
the three return water tanks above the pumps has 
a capacity of 5200 gallons. In the event of this 
supply being interrupted through rupture of the main 
or other cause, an alternative supply is provided by 
means of electrically driven centrifugal pumps by 
W. H. Allen, Sons and Co., which draw water from 
the dock. Each of these three pumps is capable 
of raising 300 gallons per minute. The pumps are 
driven by Crompton‘s direct-current motors through 
double helical cut gearing and flexible couplings. 

All the quay cranes travel on rails of 15ft. gauge, 
and have luffing jibs to give a horizontal movement 
to the load. Of this type there will be thirty, of 
3 tons capacity, built by Royce Limited, Manchester, 
four 7-ton and nine 10-ton cranes by Craven Brothers, 
Limited, six of the latter being fitted with portable 
elevators for grain discharging. In addition to the 
above there will be a self-propelled floating crane of 
80 tons capacity by Werf Gusto (A. F. Smulders). 

The coal-shipping appliances—Fig. 2—by Head, 
Wrightson and Co., are situated on the north side of the 
dock, and berths will ultimately be provided for about 
seven vessels. At present two electrically driven belt 
conveyors are being erected, each capable of loading 
at the rate of 800 tons per hour, and two hydraulic 
coal tips, each of a capacity of 500 tons per hour. 
One of these coal tips is movable, and can be worked 
in conjunction with the fixed coal tip, so that when 
necessary both can be used for the loading of one 
vessel, or they can be used independently for loading 
ships of the usual collier class. Both conveyors and 
coal tips are constructed with a lift of sufficient height 
to enable the largest vessels to be loaded or bunkered. 
In connection with these coaling appliances a system 
of high and low-level sidings has been provided, 
which will enable advantage to be taken of gravita- 
tion working, and each conveyor or coal tip will 
have its separate set of sidings for loaded and empty 
wagons. 

The 14-ton cranes supplied by Craven Brothers, 
Limited, are placed on the tops of the warehouses. 
They have a maximum radius of 47ft. l0}in. and 
57ft. 10}in. respectively. They are carried on tracks 
along the outer edge of the warehouse, the rails being 
20ft. 7}in. apart. These cranes serve through hatch- 
ways in the warehouse roofs and over rails and road- 
ways on the ground level outside. They have hoisting, 
slewing and derricking motions, each operated by its 
own electric motor. The speeds are as follows :— 
Hoisting full load, 250ft. per minute; derricking 
with full load, 200ft. per minute ; slewing at maxi- 
mum radius, 450ft. per minute ; and travelling speed, 
50ft. per minute. The cranes derrick into a minimum 
radius of 20ft. and 25ft. respectively, the motion being 
the speciality of the makers, by means of which the 
load is traversed in or out in a horizontal line while 
derricking. This feature is obtained solely by a 
beam pivoted at the jib head, carrying at the 
lower end the jib sheave, and at the upper end 
@ radius rope anchored back to an A frame on 
the revolving superstructure, the sheave being con- 
strained to move in a parabolic path having a certain 
relationship to the position of the barrel which makes 
the sum of the distance from the barrel to the sheave 
and from the sheave to the snatch block equal through- 
out the range of derricking. It should be noted that 
the rope leads off direct from the barrel over the 
jib sheave as in the ordinary derricking crane arrange- 
ment and the horizontal traverse is not obtained 
by distorting round any arrangement of sheaves. The 
crane consists of a plated gentry of the portal type 
mounted on four travelling wheels, and the revolving 
superstructure is carried on a pivoted centre post 
resting at the bottom in a compensating footstep 
bearing and guided by back and front rollers inside 
a vertical roller path at the top of the gantry, the 
roller path also forming a pin rack for the slewing 
motion. 

With regard to the nine 10-ton cranes, these are 
fitted with the Musker-Davidson luffing gear, and are 
of the plated portal gantry type with a vertical 
revolving mast in accordance with the usual arrange- 
ment in connection with this luffing gear. Seven 
of the cranes are fitted with telescopic grain elevators 
which are carried by supplementary jibs at the back 
of the vertical post: When not in use the elevator 
jibs are derricked to the in position, raising the 
elevators and stowing them alongside the mast, and 
the crane is then ready for the ordinary work of 
cargo handling, and similarly when the elevators are 
put into action thé:main jib is derricked up to the 
in position. -The elevators were manufactured by 


Messrs. H. Simon,’ Limited, and are each capable of | 


discharging 120 téns of bulk grain per hour. They 
are driven by separate motors and discharge grain 





down shoots alongside the gantry into grain subways, 
The speeds of the movements of these cranes are ag 
follows :—Hoisting, 10 tons at 50ft. per minute, 
3 tons at 150ft. per minute; derricking speed with 
full load, 100ft. per minute; slewing speed with 
hook at maximum radius with full load, 300ft. pep 
minute ; travelling speed without load, 30ft. per 
minute. 

The whole of the work has been carried out under 
the direct supervision of the engineers of the two 
railway companies, viz., Mr. T. M. Newell and Mr, 
R. Pawley, who were appointed joint engineers by 
the Hull Joint Dock Committee. Mr. W. Ebdon 
has acted as resident engineer, and Mr. T. L. Norfolk 
has superintended the construction of the equipment, 
The new dock offices and other buildings of an archi- 
tectural character have been designed and ervcted 
under the supervision of Mr. W. Bell, the architect 
to the North-Eastern Railway. The general con- 
tractors for the dock are Messrs. 8S. Pearson and Son, 
Limited, of Westminster. 








ACCIDENT TO AEROPLANE No. 204. 


Tue Advisory Committee for Aeronautics has had 
under consideration the cause of fracture of the rudder 
post of aeroplane No. 204, which caused the collapse 
of the machine which caused the death of two officers 
at Netheravon on March 11th. It reports that : 


The fractured post has been carefully examined at the 
National Physical Laboratory, and the material of the post has 
been submitted to mechanical tests and to microscopic examina. 
tion. The Committee have instructed me to reply as follows on 
the specific points referred to in your letter :— 

1. Sufficiency of the Original Strength of the Tube as Design: |.— 
The maximum stress on the rudder post under the most s-vere 
conditions which, in the opinion of the Committee, could occur 
during flight, has been estimated, and the unwelded tube was 
found to be capable of bearing not less than three times this 
stress. The maximum stress thus estimated only falls on the 
rudder under exceptional conditions, and this figure implies, 
therefore, a much higher value than 3 for the factor of safety, 
as the term is at present ordinarily used in aeronautics. 

The Committee are of opinion that the tube, unless it were 
damaged by the method of attaching it to the rudder, was su{fi- 
ciently strong. 

2. The Effect of Filing —The Committee are of opinion that 
the effect of filing was negligible. 

3. Effect of Welding.—The evidence afforded by the report 
showed that the tensile strength of the tube was considerably 
reduced by the welding process, but this reduction alone was 
insufficient to account for the accident. It is well known, 
however, that heating steel, even for a short time, to the tem- 
perature required for autogenous welding, in addition to seriously 
diminishing its strength and ductility, also reduces its power to 
resist alternating stress or shock. 

4. Effect of Possible Bending and Straightening, or Vibration.— 
Examination of the sound portions of the tube did not furnish 
evidence of an effect due to possible bending and straightening. 
Such effect would, however, be most likely to occur at the weakest 
part of the tube, and might be masked by the fracture. There 
was some slight corrugation on the compression side of the tube 
which might have existed prior to the fracture, indicating that 
bending had taken place or might have been caused at the time 
of the accident. 

Vibration of the rudder, if set up by some cause producing 
impulses synchronous with the natural oscillations of the rudder, 
might give rise to stresses of considerable magnitude. No 
evidence was before the Committee that this had occurred, but 
the necessary conditions might arise if the engine were run while 
the machine was on the grourid. 

5. Effect of Absence of Wood Filling—The margin of safety 
referred to under (1) was calculated on the strength of the tube 
alone, without wood filling. The factor of safety would not be 
raised to any considerable extent by the presence of the wood 
filling. 

Gunanel Conclusions.—So far as it is possible to judge from the 
available evidence, the stresses to which the rudder post was 
subject at the time of the accident were well within the margin 
of safety of the design, and the Committee are forced to the 
opinion that some flaw existed before the machine left the ground. 
It does not follow, however, that such flaw could have been 
detected by external examination. 

The fracture took place across a section where the bending 
stresses were not far from a maximum, and where, owing to the 
fact that the steel had been raised to the temperature required 
for autogenous welding, and thus “ overheated,” the tube was 
weakest. The machine during its life, though not at the time 
of the accident, had been subject to severe stresses, and it is 
possible that the action of these had been sufficient to set up 
a flaw in the region of the tube, which had been “ overheated ” 
by the welding, and that this fiaw had gradually developed so as 
to lead to the breakdown. Or again, it is possible that the rudder 
post had been slightly bent by accident or by rough usage, 
and that the flaw had been started thus, or as a result of sub- 
sequent straightening ; though, from experiments which have 
been conducted, it seems unlikely that the flaw can have origi- 
nated in this manner. . If, however, this were the case, the 
bending must, as would be expected, have been confined to the 
neighbourhood of the fracture where the tube was weakened by 
the welding. The microscopic examination did not show signs 
of such ill-treatment, but near the fracture these may have been 
masked by the break itseif. 

There is no reason to suppose that the slight filing noted, or 
the absence of the wood filling, contributed to any appreciable 
extent to the disaster, while, apart from its condition at the 
weld, the material of the post was good and amply strong 
enough for the stresses it had to bear in use. 








WE learn from the Manchester Guardian that a gift of 
£10,000 from an anonymous donor has been offered the 
Royal Technical College of Glasgow in aid of research 
work. The donor believes that lack of funds prevents the 
College from properly developing the work of research 
which is its peculiar province. With evening classes as 
well as day classes to attend, the present teaching staff, 
he recognises, is unable to devote either the time or the 
energy to research which it is d sirable that the Coll: 
should undertake. As an example of what is required, 
he cites the need for the tests on materials used by lo al 
firms. He accordingly will give the £10,000 to the general 
endowment of the College, provided that other additions 
amounting to not less than £15,000 are promised within 
one year, the accruing income to be devoted o research. 
The Governors of the College have appointed a Committee 
to endeavour to meet the conditions laid down in the gift. 
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RAILWAY MATTERS. 


On Wednesday morning last a collision occurred at the 
east end of the Great Western station at Reading, between 
an express and an excursion train. The driver of the 
express was killed. 

Tur accounts of the Lorain surface contact system at 
Wolverhampton for last year show that the working costs 
per ear mile have, as a matter of fact, increased to 6-651d., 
as against 6-272d. in the previous year. The increase, 
however, is, in a large measure, due to an alteration in the 
assessment of the undertaking from £2500 to £5294. 
The financial result is a net profit of £5553.. 


A CommiTreEe of the Town Council of Berli: is now 
investigating a project for the construction of a tunnel 
for the use of street cars under the city’s most fashionable 
street, Unter den Linden. The carrying out of the 
project, if it is approved, will relieve a growing conges- 
tion, and greatly improve the appear nce of the important 
thoroughfare, by permitting the removal of the street 
cars from it. The tunnel would have parallel eastern and 
western sections, and one northern entrance for four lines 
and two southern entrances for two lines each, 





A pEcision to weld the rail joints on the San Francisco- 
Oakland Terminal Railways by the electrical process was 
made when Mr. A. W. McLimot became general manager of 
that company, and the work has now been completed. 
A record was made, it is thought, in assembling equipment 
on the job from an eastern point. The welding outfit 
worked on the line of the Grand Rapids, Mich., Railroad 
on April 22nd, and was then shipped to Oakland, Cal., 
on three gondolas in time to be at work again on May 6th, 
thus losing less than two weeks between jobs 2500 miles 
apart. The process used is that of the Lorain Steel Com- 
pany. 

Sratistics issued for 1913 show that in Austria, Bosnia, 
and Herzegovina there is a total of seventy-three direct- 
current railway systems, of which twenty-five operate at 
750 volts or more, and six single-phase systems. Twenty- 
four of the railways are operated on standard gauge and 
fifty-five on narrow gauge. The length of the direct- 
current lines is about 723 miles, and of the alternating- 
current lines about 150 miles, or 873 miles in all. During 
the year the increase in the number of direct-current lines 
was twelve and single-phase lines three. The increase in 
the length of direct-current lines was 92 miles, and single- 
phase lines 106 miles. 


AttHouGH the Central London is a comparatively new 
railway, having been opened only fourteen years, its value 
has, of late years, been handicapped by the fact that it was 
controlled by signals operated mechanically from signal- 
boxes. The utility of the line was, therefore, governed 
by the number of boxes, and this, owing to the impractic- 
ability of fixing boxes elsewhere than at the stations, was 
exceedingly limited and in distinct contrast to the facilities 
afforded on the other tube railways, except the City and 
South London. In the Railway Gazette of June 12th is 
a description of the work just completed, whereby the 
Central London has been converted to an automatically 
signalled line, which will enable a greater service of trains 
to be provided when such is considered necessary. The 
number of block sections has not, as yet, been materially 
increased, but the great advantage an automatic system 
has over a mechanical is that the number, as the demands 
of the traffic increase, can be added to readily and without 
much alteration or expense. The type of signal almost 
universally employed on the Central London is most 
interesting ; there are no moving parts, only electric lights 
bshind, red—or yellow—and green lenses, and the current 
for illuminating the red glass is always present, so that in 
case of failure the red is bound to be shown. 


GREECE, states the Railway News, is the only European 
country which has not hitherto been connected with the 
Continent by a railway, and the advantages of linking | 
up the Pireus line with the European system are perfectly 
obvious to everyone. When this is done, Greece will be 
placed in direct daily communication with the rest of | 
Europe, and Athens will be only sixty hours from Paris | 
and seventy-one from London. The junction of the | 
Greek railways would be a matter of great international 
importance, as mails and passengers to India would save 
at least thirty hours on each journey, the route from the 
Pireus to Port Said being 324 miles shorter than that 
from Brindisi. In the course of a Foreign-office report 
on the subject, it is pointed out that this outcome will 
be attained by the building of a new line linking the | 
Greek Athens—Larissa Railway with the Oriental railways, | 
for which the Greek Government has contracted with a | 
French firm. The line will be about 59 miles long, and | 
will have a normal gauge. The surveys and plans are | 
complete and approved by the Committee of Engineers | 
for Public Works in Greece, and the cost of construction | 
is estimated at about £300,000, which, with rolling stock, | 
&e., may reach about £360,000. The time for completing | 
the line is eighteen months, with a substantial bonus if 
finished sooner. 


Ar the main shops of the Illinois Traction System in 
Decatur, where all of the inter-urban equipment for the | 





450 miles of line in central Illinois is repaired, a simple | 
little air brush is used for applying varnish to the inside | 
of motor cases. It is connected with the shop air supply | 
system by a hose. The spraying part or atomiser is so | 


arranged that there is no pressure on the can which holds | 
the varnish. When using this brush the interior of a | 


motor case with coils in place can be thoroughly covered 
with black air-drying varnish in five minutes. Probably 
the greatest advantage of the air brush method of covering 
the interior of motor cases is the assurance of obtaining 
thorough results. With the hand method of painting, 
even though the motor cases may have been cleaned 
with the utmost care, nevertheless considerable carbon 
dust and copper dust will remain lodged in the corners. 
If varnish is applied by hand this dust. which is a good 
conductor, gets mixed into the varnish, and it is very 
difficult to coat the motor casing in such a way that the 
varnish will have any great value as an insulating medium. 
There are bound to be places where the carbon and copper 
will stick through the varnish. The air brush sprays the 
varnish finely but with considerable force, and thus the 





copper and carbon dust are packed against the steel and 
thoroughly covered. 


NOTES AND MEMORANDA. 


For milling flat aluminium surfaces it is stated in the 
Brass World that it is best to use end mills rather than 
cylindrical cutters. These mills will cut best if a high 
cutting speed is used with a moderate feed. The depth 
and width of the cut is of less importance. A cutting speed 
of 325ft. per minute can be considered as practical and 
from 2 to 4 cubic inches of metal can be removed per 
minute in aluminium. 


Wuart is claimed to be the largest compressor so far 
adopted in connection with the coal-mining industry of 
Germany has been completed by the Frankfurter 
Maschinenbau Gesellschaft (Pokorny and Wittekind), 
of Frankfort-am-Main, for the Werne Collieries of the 
Georgs Marienhiitte Gesellschaft. The machine, which 
runs at a speed of 82 revolutions per minute, is capable 
of compressing 635,580 cubic feet of air per hour to a 
pressure of eight atmospheres. 

Tue author of an article in an American contemporary 
suggests that the contact wire used on electric traction 
systems should be rolled in such a way that a flat surface 
comes in contact with the collector. With a round contact 
surface for some considerable time the collectors are 
rolling on a very small surface of the wire ; as the pressure 
is great, the wear on the collectors is very rapid. This 
wear takes place with a new equipment, and could be 
altogether avoided if the wire had a flat surface to start 
with. 

A DEMONSTRATION of the possibility of steam raising 
by the combustion of liquid fuel directly in contact with 
water has been. made in Bremen, Germany. An apparatus 
consisting of a cylindrical boiler, provided with a number 
of pockets isolated and drained by suitable valves and 
drain cocks, was used. Each of these pockets contains 
an oil burner, with a pilot burner, by means of which the 
main burner can at starting be sufficiently heated to effect 
complete combustion of the oil. When the main burners 
are well alight, water from the boiler is permitted to flow 
into the previously drained pockets, and the circulation 
of heated water commences, the products of combustion 
as well as the steam generated being used as a source of 
power in a steam engine. 





AccorpING to a recent patent for lubricating wire 
during drawing, lubricating material combined with 
organic binding material is applied to the wire, and the 
binding material is carbonised to cause the lubricant to 
adhere to the wire. A suitable lubricant is made by incor- 
porating glucose or cane sugar with graphite stirred up in 
water; one pint of the material known under the trade 
mark ‘“‘ Aquadag” is mixed with 2} pints of water, 
and adding about 70 c.c. of the glucose solution sold as 
‘* Karo Korn syrup” or cane sugar boiled down to 
molasses. Suitable preservative, such as a solution of 
bichloride of mercury, may be added. The preparation 
may be applied by drawing the wire through a vessel 
or cotton waste containing it, or by passing it over a 
grooved pulley running in the liquid. 


Ir is reported from the University of Gottingen that 
Drs. Leimbach and Léwy have perfected a device for 
detecting subterranean springs and ore deposits by means 
of “ wireless ’’ waves, thus obviating the necessity for 
boring operations. The device has proved successful in 
practice in the province of Hanover. An expedition 
under the auspices of the German Colonial-office is now 
at work detecting water supplies and ore deposits in South- 
West Africa. A second expedition will be fitted out for 
experiments in the United States as soon as possible. 
The new appliance has already been found useful in 
determining with certainty the danger of floods in salt 
mines. In mines in watery strata, where freezing or 
cementing systems of shaft sinking are employed, the 
electric waves effectively revealed flaws in the protective 
walls. 


AN effort to secure the proper goggle for workmen 
subject to the intense glare of incandescent metals has 
been undertaken by the F. W. King Optical Company, 
Cleveland, Ohio. It has been found that the smoked 
and blue glasses commonly used defeat their very purpose 
of minimising eye strain. Two kinds of light rays are 
regarded as particularly injurious to the eyes, the chemical 
or ultra violet and violet rays, which have a deteriorating 
action on the tissues, and the heat or red rays which by 
their intense energy are probably the chief cause of eye 
fatigue. Smoked or blue glasses offer no resistance to the 
former, it is claimed, and are therefore of no benefit 
except to exclude much of the glare; while red, orange 
and similar glasses transmit the very harmful heat rays. 
In order to make the ideal goggie, it is held to be necessary 
first to cut off the invisible violet rays and then reduce the 
visible spectrum so as to absorb heat or energy rays to a 
point that produces no eye strain whatever. Of all the 
colours, a yellow-green seems best to accomplish this. It 
not only reduces the light to the limits desired, but it 
also distorts images less than any other. Moreover, the 


| variation of brightness of incandescent metals with tem- 


perature appears relatively the same through this kind of 


| glass as through uncoloured glass. 


Tue University of Wisconsin has issued a bulletin 
relating to a series of investigations to determine the 
temperature limits between which tars are distilled from 
various classes of American coal. The conclusions arrived 
at are as follows :—(1) Tars first commence to distil from 
any grade of bituminous or lignite coal at about 300 deg. 
Cent. (2) The greatest quantity of tar is distilled between 
the temperatures of 375 deg. Cent. as an average lower 
limit and about 475 deg. Cent. as the final temperature. 
(3) The tars are all evolved on the average when the coal 
reaches a temperature of 550 deg. Cent., though in some 
cases tar does not cease to appear till the temperature 
reaches 600:deg. Cent. (4) There is evidently a distinct 
relation between the amount of tar distilled and the 
geological formation of the coal, or, more particularly, 
the carbon-hydrogen ratio of the coal. The maximum 
amounts of thick tars can be expected from coals with 
carbon-hydrogen ratios ranging from about 13.5 to 18. 
It is also possible, knowing the carbon-hydrogen ratio of 
any given coal, to predict with considerable accuracy the 
probable amount of tar that will be distilled as compared 
with some other known coal, 





MISCELLANEA. 


Ir is officially announced that from and after January 
Ist, 1915, the maximum draught of water allowed to ships 
going through the Suez Canal, which is at present 29ft., 
will be increased to 30ft. 


Ir is reported that the Canadian Government intends 
to invite tenders for a dry dock at Esquimalt capable of 
accommodating the largest ships in the navy. The cost 
is estimated at between £300,000 and £400,000. 


EXPERIMENTS with aeroplanes and grenades have been 
carried out by the Royal Flying Corps at Aldershot, 
in the vicinity of Jubilee Hill, Long Valley. The grenades 
were fastened to steel rods, which were inserted in the 
barrel of an ordinary rifle, and fired by the rifleman with 
the gun at his shoulder. 


On Wednesday, 17th inst., the German Emperor 
opened a ship canal, the Hohenzollern, which, leaving 
the river Oder at Hohensaaten, near its mouth, runs to 
Berlin, and enables ships of 600 tons burden to circulate 
between the capital and Stettin. The canal is about 60 
miles long, and has cost about two and a-half million 
pounds to construct. 


TxE most biting observation which has ever been made 
about airships may be found in the brief report by a 
Times Berlin correspondent on the loss of the German 
Zeppelin Z1. The correspondent writes :—‘‘ Airship 
wrecks are now regarded very placidly here, and do not 
even occupy any large in the Press.’”’ The vessel 
was wrecked whilst trying to land at Diedenhofen, near 
the French frontier. She was forced to descend owing 
to exhaustion of her gas and increase of weight due to a 
rain storm. She had been in commission only one year 
and was, we understand, the fourth vessel to bear the 
same title. 

Tue first number of the Journal of the Institution of 
Mechanical Engineers has appeared. The first part of 
it, after an introduction, is given up to the forthcoming 
meeting at Paris and other Institution notices. A good 
feature is the publication of abstracts of the papers to te 
read in Paris. The second part deals with the meeting 
on April 24th last. It includes the whole of Mr. Rothera’s 
paper on “ The Electrical Driving of Existing Rolling 
Mills ” and a report of the discussion. We learn from the 
introduction that after the current year Part IJ. will be 
presented on thick paper, suitable for binding, and will 
take the place of the present ‘‘ Proceedings.” 


AN instructive accident occurred off the American 
coast on Saturday last. The liner New York was, when 
hove to in a fog, struck by the Hamburg—Amerika liner 
Pretoria, and a hole, reported to be 32ft. long and about 
12ft. wide, was ripped in her port side. Luckily it was 
above the water-line, and the accident therefors led to no 
disaster. The resemblance to the Empres:gof Ireland 
collision cannot escape the reader. The conM#tions were 
almost the same, save that the attacking ve as smaller 
and that the ill-fated steamer was ripped iw instead 
of above the water-line. The accident is ir 
showing the nature of damage done by a g 
and strongly supports the advocates of the 
ship. 

Proposats for a daily budget of news t 
passengers on steamers fitted with wireless 
abreast of happenings inside and outside th 
wealth is embodied in a scheme which the 
General has submitted to the shipping comp 
in Australian waters. Mr. Agar Wynne stat 
proposal is that a précis of about 400 words, 
news of the day, should be sent to all passenge 
through the Australian wireless stations. T 
can be applied to the mail steamers, which will 
in possession of Australian and other news whe 
2000 miles from the land. Discussing other f 
the Australian wireless system, Mr. Wynne say 
was considering the question of reducing the rates 
the service more popular. 


Ir is said that during an attack made by the 
Constitutionalists upon the Federal forces in the 
Matamoras, Mexico—which is just opposite Bro 
Tex.—the defending Federal troops entrenched the 
behind a barricade of barbed wire, and then, as a 
thought, their commander hit upon the pleasant 
of connecting this barbed wire to the lines of the 
moras electric plant, so that a deadly shock wo 
given persons making contact with it. During a ;¥r 
assault on the Federal works six or seven Constitution #list 
soldiers were electrocuted by the wire before the deatily 
nature of the barricade became known. Withdrawing his 
infantry for the time being, the rebel general then directed 
his field guns upon the electric plant, with the result bf 
quickly shutting it down. Returning to the assault 
the now innocuous barbed wire entanglement proved only 
a slight obstacle to the final capture of the city by the 
Constitutionalist forces. 


Stir Cecit Hertstet, the British Consul-General at 
Antwerp, in his report for the past year, points out that 
all the shipbuilding yards at that port were fully occupied 
and a record tonnage was turned out, amounting to 
30,137 tons gross, including a number of tugs, lighters 
and small craft measuring 12,835 tons. ‘The total tonnage 
launched during 1913 shows an increase of 11,350 tons 
over that of 1912. The prospects for 1914 are good in the 
Belgian building yards. It is curious, he adds, that at the 
time the British Press referred to an order passed to 
shipbuilders at Dunkirk for British vessels, no mention 
was made of the fact that a number of steamships has 
been constructed at Antwerp for British owners. In 
1912 two vessels of over 1200 tons each were launched 
at Antwerp for the British flag. During 1913 three steam- 
ships, measuring respectively 1276, 1950 and 4026 tons 
gross, were launched at Antwerp for British owners. 
Since the year—1913—to which these figures refer, viz., 
in February, 1914, a large British vessel, the Lowther 
Castle, of 4333 tons gross, has been launched from the 
yards of the Antwerp Engineering Company at Hoboken, 
and is the largest British vessel that has ever been built 
in Belgium. ‘The fact is noteworthy as showing the 
progress which is being made in ship construction at 
Antwerp. 
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HULL JOINT DOCK 


(For deseription see page 674) 











Fig. 6—COALING BERTHS, SHOWING ECHELON ARRANGEMENT 




















Pig. 7—GRAVING DOCKS WITH OIL JETTY IN DISTANCE 
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INQUIRIES. 


TOFAM FILTER. 

Sim,—I should be much obliged if any of your readers would give me the 
names and addresses of the manufacturers of the Tofam filter, or any 
other tap —_ of similar make. R. & 

une 17th. 
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Industrial Unrest. 


We do not suppose that many employers of 
labour, or many officials of trade unions, will devote 
more than passing attention to the report of the 
Unionist Social Reform Committee on Industrial 
Unrest. It will be read, no doubt, by Unionist 
parochial politicians, and pebbles picked from it will 
be hurled at Liberals in suburban “ Parliaments.” 
But that it will affect in any measurable degree the 
great industries of the country we do not believe. 
Having no political ties, we are more at liberty to 
speak the truth about it’than the daily papers, which 
must either support it or vilify it to satisfy the 
political bias of their clients, and we say, after reading 
it with care from cover to cover, that we are wholly 
unable to see what good end it can serve. The 
Committee, indeed, has no new solution of a very 
vexed problem to offer. It desires to see minimum 
wages established in the country’s industries, and it 
proposes the adoption of a “ board’ composed of 
a representative of the employers, a representative 
of the men, and an independent chairman, which 
should arbitrate on matters in dispute. But the 
findings would not in any cases be binding on either 
party unless there were a substantial majority of that 
party in their favour, and the only means of enforcing 
them would be to put recalcitrant workpeople 
outside the pale of the minimum wage regulations. 
What is to be done with the rebellious employer 
the Committee does not tell us, save that when the 
point at issue is connected with the minimum wage, 
it is to be in the power of the Factory Inspector 
—of all people in the world !—to collect the difference 
from the employer. We hesitate to give the proper 
adjective to a scheme so futile and so dangerous. 

The Committee indeed has started from a wrong 
basis. Its plan isto be founded on State meddling. 
“ It is,” it says, “ incontestably the right and duty of 
statesmanship to supervise and control the conditions 
of employment of the State as a whole.” Far from 
being incontestable, such a right on the part of a 
State is contestable in the highest degree. The State 
might as well claim the right to interfere between the 
buyer and seller of a horse. The proper attitude of 
the State, we hold, is not to interfere in any way 
with lawful and peaceable bargaining. If the bar- 
gainers come to blows, the State may separate them 
in support of the public weal, but it absolutely has 
no “incontestable” right to say for how much a 
commodity should be sold and for how much it 
should be bought. The Committee’s views are radical 
and socialistic, not conservative at all. ‘‘ We consider 
it necessary that employers should frankly abandon 
the principle of buying labour in the cheapest market, 
in the supposed interest of the consumer or of the 
taxpayer, without regard to that of the producer.” 
We are at a loss to understand what the latter part 
of this sentence means, but with regard to the first 
and lucid clause we say point blank that such an 
unconditional statement is absurd. Is the Committee 
of opinion that for work on which cheap labour— 
boy or girl labour—can be employed, full skilled 
rates should be paid? It appears to be ignorant 
of the fact that there are grades of labour, and that 
whereas it is profitable to employ the highest class 
labour at the highest wages on certain work, it would 
be not only wholly unprofitable, but wholly disastrous, 
to employ such labour on other classes of work. 
The minimum wage, then, must either be graduated 
or must be so low that it is already more than covered 
by the rates employers. are now willing to pay. 
Graduation beyond a certain point is impossible 
without imposing restrictions which are injurious 





to trade as a whole. On what basis is the minimum 
to be fixed? On day work, then the employer is 
justified in driving every man to the ultimate output 
for the least wage; on piecework, then we have to face 
the union restrictions which strive to bring remunera 
tion and diligence back to one level again. Minimum 
wages have been established in many industries, 
but, with few exceptions, always by voluntary action 
between employer and employed ; the arrangement 
is of the nature of a bargain, and the conditions of 
employment are of a kind that lend themselves to it. 
The compulsory establishment of minimum wages 
by the State always leads to trouble—it is sufficient 
to quote the Coal Mines Minimum Wages Act. 
Where we are dealing with a commodity like labour, 
which is extremely variable in its value, the more 
freedom for bargaining there is the better for both 
parties. The man that is worth only a sovereign a 
week can earn a sovereign, whereas if the employer 
must pay thirty shillings he employs a man that is 
worth that wage, and the sovereign man must 
remain idle and a burden to his fellows and 
the community. The Committee has obviously 
wholly misunderstood the problem. It writes, “ few 
economists now believe that bad wages spell good 
work or cheap and efficient production.” We should 
be interested to meet the practical economist, the 
manufacturer, who ever held that bad wages spelt 
good work. The thing is ridiculous. What the 
economist does say is, given the production of a 
certain standard of work, he must keep his wages 
cost on it as low as he can. That is a very different 
thing. He may, for example, by adopting auto- 
matic machinery be able to employ one man at high 
wages to do what half a dozen did before, and so 
reduce his labour costs. On the other hand, he may, 
equally by the adoption of automatic machinery, 
be able to replace one highly paid workman by 
half a dozen boys and girls at small wages, and yet 
so increase his output, always keeping to the given 
standard of excellence, that his labour cost per piece 
is lowered. The quality of the work is quite inde- 
pendent of the wages paid. It is fixed at a certain 
standard, high or low as the case may be, and is 
uninfluenced by the rate of wages. May we, we ask, 
reverse the dictum of this economist and say high 
wages spell bad work? Then clearly the lower the 
wages we pay the better the product! The whole 
thing is absurd. The Committee goes on to say, 
“ cheap labour is no longer regarded as an essential 
to cheap production.” Here, again, there is a grave 
fallacy. ‘‘Cheap” is a comparative term, not a 
positive one. Belgian rails are sold in this country 
cheaper than British rails. The quality is the same, 
the method of manufacture the same, the ratio of 
profits the same, but the labour costs are lower. If 
you lower the labour costs, you lower the profitable 
selling price. You may reach the same end by 
reducing other costs than labour costs, but you do 
not thereby alter the fact that if you still further 
cheapen the labour you still further cheapen the 
product. A few years ago twenty pounds sterling 
or more had to be paid for a bicycle, now one may be 
bought of equal excellence for a quarter the sum. 
Why? Because in a large degree the labour costs 
asa whole have beenreduced. Onsome work they have 
been raised, on other work lowered. Nosuch generalisa- 
tion as the words of the Committee convey is admis- 
sible. But leaving these false views to one side, let us 
see what the practical propositions of the Committee 
amount to. We quote from the conclusion to the 
report : ‘‘ The function of the State as here conceived 
is to provide machinery for setting up Conciliation 
and Wages Boards where such Boards do not already 
exist, and to encourage those industries which already 
possess a rough system of conciliation and wages 
agreements to extend and make more effective a 
method which they already pursue. The instrument 
to be used for this purpose is that of the recognition 
of agreements, by which the party which breaks a 
recognised agreement loses the advantage of the 
certainty of an agreed wage sanctioned by the 
Chief Industrial Commissioner.” There we have, as 
already foreshadowed, the sum and substance of the 
scheme. Put briefly, they amount to this. The rates 
of wages shall be settled by a Government official ; if, 
being a workman, you do not agree to them they shall 
not bind you! If you, being an employer, refuse to pay 
them when the men have accepted them, the Factory 
Inspector takes the difference from you—by a method 
not specified ; if you, being a workman, refuse when 
the master accepts, he can only invoke public opinion 
to bring you to a wiser frame of mind! The Board 
may, we are not quite clear on the point, sanction 
the reduction of the wages of such men as remain in 
employment, if more than one-third of the whole 
number in the trade in the district refuses to accept 
the award. The effect would be to drive these that 
were willing to work into the ranks of the strikers. 
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In any case, labour may bite its thumb at the 
employer ; he cannot touch it. 

Strongly as we are opposed to compulsory arbitra- 
tion, we say that we would prefer to see Acts like 
those of Canada and Australia on the statute-book, 
than to see such milk-and-water compulsion as 
this introduced. On some points the Committee is 
sound, but they are old and familiar points. Arbitra- 
tion, we know, will do good by delaying an outbreak, 
and many a strike has been averted by methods of 
conciliation. But there is already more than enough 
machinery in existence for these purposes. Where 
they have failed, any other body of a similar kind 
would fail; the degree of compulsion that is to be 
derived from the “ recognition ’ of a minimum wage 
is not worth considering. The Committee does, 
however, make one really good suggestion, and we 
give it every credit for it. It strongly advocates a 
wide publicity of the matters in dispute. This is 
an excellent proposal, and we are convinced that 
it would do much good. The Press does its best at 
the present time, but it is rarely able to put an 
absolutely impartial and full statement of the case 
before the public, and if a competent person could 
be found to write day by day and circulate a full and 
true account of the day’s proceedings, during and 
before arbitration, a great service would be done. 
If, moreover, the State could ensure that all ballots 
of men or employers were open, and that the questions 
submitted to possible strikers were not of a leading 
or of an equivocal nature, more still would be done 
to bring disputes to a peaceful issue. 


Russian Naval Expansion. 


THE reports which have recently been in circulatior 
in European newspapers concerning further pro- 
spective developments in naval shipbuilding schemes 
in Russia have now been confirmed by the definite 
announcement that the Duma has just voted an 
expenditure of £10,000,000 for the construction of 
warships for the Black Sea fleet, and by the intima- 
tion that a second extraordinary shipbuilding pro- 
gramme will be brought forward in the autumn 
involving an expenditure of the considerable sum of 
~ £60,000,000. As the former proposal has _ been 


approved by the legislative assembly, it is highly 
probable that the latter scheme will also be sanctioned 


by the Duma, although it has to be remembered that, 
as has happened on former occasions, the Govern- 
ment or the Imperial Council may override any 
adverse vote given by the Duma. On paper, the 
naval expenditure incurred by Russia is constantly 
increasing. In 1910-11 the Duma approved an out- 
lay of £9,880,000 for the development of the navy, 
and the amount was advanced to £11,885,000 in 
1911-12, £17,745,000 in 1912-13, and £24,880,000 
in 1913-14, whilst the sum of £27.400,000 has been 
provided for the current financial year. To the latter 
has now to be added the extraordinary vote of 
£10,000,000 for the Black Sea fleet and the prospective 
scheme for the appropriation of a further sum of 
£60,000,000, although in both cases the amount will 
be distributed over several years. The annual sums 
in question evidently relate to the total expenditure 
on the navy, as the outlay voted for new construction 
alone is given in the latest English return at £3,216,000 
for 1911-12, £6,897,000 for 1912-13, and £11,844,000 
for 1913-14. The secrecy which is manifested in 
Russia with respect to naval expenditure and the 
situation of the shipbuilding industry, however. 
renders it difficult to ascertain the actual position of 
affairs, especially as various shipbuilding schemes 
have been brought forward in recent years. From the 
standpoint of the numerical possession of battleships, 
Russia occupied the third position among the leading 
Powers at the beginning of the war with Japan, 
Great Britain being first and France second at that 
time. But the results of the war left Russia in an 
unfortunate position, and many years will still have 
to elapse before it will be possible to reconstruct the 
Baltic fleet, apart from the extensions which are in 
progress or contemplation in the Black Sea. 

It may be of interest to refer to the course of affairs 
since that period. In 1907 the Russian Admiralty 
sought the approval of the Duma to expenditure for 
the construction of a battleship division composed 
of four units. After being refused, the Imperial 
Council sanctioned the scheme against the wish of 
the Duma and the work of building was begun in the 
middle of 1909. The ships on completion, which is 
said to be expected this year, will be the first modern 
Dreadnoughts in that country; they are of the 
“Gangut ” class and are believed to be equipped 
with twelve 12in. guns. As it was desired to have a 
definite shipbuilding programme a comprehensive 
scheme was prepared, having the year 1909 as the 
starting point and 1930 as the concluding year. The 
scheme aimed at the provision of a new fleet for the 





Baltic composed of 24 battleships, 12 armoured 
cruisers, 24 protected cruisers, 108 torpedo-boat 
destroyers, and 36 submarines. It was, however, 
rejected as a whole by the Imperial Council, but a 
first instalment of four battleships was approved by 
the Duma in 1912. This division is the largest class 
of ships—“ Borodino ’—in course of construction ; 
the displacement is 32,500 tons, the main armament 
is said to be twelve 14}in. guns, and the vessels are 
to be completed in 1916. If this expectation is 
fulfilled the Baltic fleet in that year will consist of 
four old battleships arising from the Budget years of 
1898, 1901, and 1903, six armoured cruisers having 
no modern armament, the four battleships of the 
“ Gangut ” class, and the four super-Dreadnoughts 
of the “ Borodino”’ class, together with auxiliary 
ships. The last-mentioned will therefore form the 
first instalment of the comprehensive scheme which 
was brought forward in 1909, and the second instal- 
ment is to be submitted in the course of the present 
year. Whether this will be the case remains to be seen, 
as it is possible that the foreshadowed project for 
an extraordinary expenditure of £60,000,000 may be 
in substitution for the second instalment in question. 
At any rate, the present is not the first dissemination 
of a report to this effect, as it was stated as far back 
as last October that the Ministry for the Navy, in 
order not to allow the shipyards to be idle on the 
completion of the “little naval programme,” had 
devised a scheme for the construction of two squadrons 
of eight battleships each, four armoured cruisers, eight 
lighter cruisers, thirty-six destroyers, and twelve 
submarines, all of which are to be finished by 1930. 
This report, which apparently emanated from official 
circles, was accompanied by the statement that the 
Minister for the Navy estimated that a portion of the 
contracts would have to be placed abroad in conse- 
quence of the inability of the Russian Government 
and private yards to carry out the whole of the work 
in the period of years in question. 

The time occupied on the construction of warships 
in the Russian Government dockyards in the Baltic 
and at Nikolaieff, in the Black Sea, has hitherto been 
exceptionally long, whilst the capacity of the private 
yards is being developed with the aid of British firms, 
and is expected to accelerate considerably the rate 
of building and enable these yards also to turn out 
the largest types of battleships. A period of seven 
years from the voting of credits to the commissioning 
of battleships has been required down to the past 
year or two—a term which surpasses that which 
prevails in any other country. Under civil adminis- 
trators France has reduced the time of construction, 
and both Italy and Austria have also succeeded in 
accomplishing the same object. It is now the turn 
of Russia, which expects, with the assistance of 
British firms in shipbuilding and in the extension of 
armament works, to curtail to four years the period 
for constructing battleships and armoured cruisers, 
to three years for lighter cruisers, and two years for 
destroyers and submarines. Why such a long time 
has been occupied in the past is explained by, among 
other matters, defects in the naval administration 
and in the dockyards, whilst miscalculations in the 
estimates have also led to delays owing to the neces- 
sity for awaiting the vote of supplementary expendi- 
ture. If these defects have now been overcome— 
and it is believed that some progress has been made 
under the present Minister for the Navy—it should 
be possible for Russia to expedite her shipbuilding 
programme under the new arrangements with the 
external aid which is now available. The long dura- 
tion of the work of construction in the past is not the 
only disadvantage which has applied to shipbuilding 
in that country, as the expenditure per unit is exces- 
sively high. It is, for instance, actually declared 
that the cost of constructing a battleship or armoured 
cruiser is about twice that which obtains either in 
Germany or Great Britain. If this statement is 
correct no surprise need be exhibited at the securing 
of English co-operation in the development of the 
Russian navy, and at the very large expenditure 
which is involved in each shipbuilding programme 
which is submitted to the Duma for approval. 








THE ROYAL SOCIETY'S CONVERSAZIONE. 


THE second conversazione of the year of the Royal 


Society was held at Burlington House on the evening7 


of Tuesday last. As is not unusual, many of the 
scientific exhibits which are such a feature of these 
conversaziones, were the same as those which were 
on view at the conversazione that was held in May, 
and need not, therefore, be mentioned again; but 
there were others which are well worthy of mention. 
As is always the case, the field covered by the exhibits 
was large. It varied from prehistoric paintings and 
drawings made by early man in the Paleolithic and 
Neolithic Ages in Spain and France and a wonderful 





collection of jewellery belonging to the Egyptian 
Princess Sat-Nathor-ant, who lived about 3400 g.¢ 
down to such modern things as a specimen of th, 
Daily Record of the weather at the Meteorological 
Office made on May Ist last. 

Much of what was on view had but little connection 
with engineering or its kindred sciences, and heneg 
do not call for mention in our columns. Taking thoge 
exhibits most likely to be of interest to our readers 
in the order in which they appeared in the catalogue 
there was, first of all, a series of photographs illus. 
trative of landslides and upheavals on the Panama 
Canal, shown by Dr. Vaughan Cornish. The photo. 
graphs were taken in 1910, 1912, and 1914. That of 
the Culebra Cut in 1910 showed an upheaval! of tho 
solid rock of the canal bottom due to unbalanced 
pressure of the banks. That of the Naos 1. break. 
water, taken in 1912, showed the upheaval ot the seg 
bottom at a distance from the subsiding mass of the 
breakwater. Some photographs of the Cucurachg 
slide, in 1914, showed the downward flow of inclined 
strata. The ground was broken for a height «f 5g0ft. 
above the canal bottom. That of the Paraiso slide 
showed the final slope taken by a slide in the (Culebra 
Cut. 

The British Thomson-Houston Company was 
giving demonstrations of the Coolidge X-ray tube, 





ed it 

Pig. 1—THE COOLIDGE X-RAY TUBE 

This new form of X-ray tube, which is shown in Fig. }, 
and which is the invention of Dr. W. D. Coolidge, of 
Schenectady, differs from.the standard form in that 
the discharge is not carried by a certain amount of 
gas intentionally left in the tube, but by a stream of 
electrons shot out from the surface of a heated tung. 
sten spiral forming the cathode. The spiral is flat 
and closely wound. It consists of a wire 0.216 mn. 
in diameter and 33.4 mm. long, with 5} convolutions, 
the outermost of which has a diameter of 3.5 mm. 
This tungsten filament is electrically welded to heavy 
molybdenum wires, to the other extremities of which 
are welded the two copper wires, these being in turn 
welded to the platinum wires passing through the 
glass. To ensure a rigid supporv for the hot filament 
the molybdenum wires are sealed directly into a piece 
of special glass, which has the same coefficiert of 
expansion as molybdenum. The method of rounting 
the spiral is shown in Fig. 2. The tungsten filament 


Fig. 2—CATHODE AND ANTI-CATHODE OF COOLIDGE 
X-RAY TUBE 


which forms the cathode is heated by a current from 
a small storage battery. It is important that this 
should be carefully insulated from the ground. An 
ammeter and an adjustable rheostat in the circuit 
enable the heating current to be regulated with great 
nicety between 3 and 5 ampéres. This range of 
current gives a potential drop through the filament 
of from 1.8 to 4.6 volts, the variations of the corre- 
sponding filament temperature being from 1890 deg. 
to 2340 deg. absolute. A focussing device, con- 
sisting of a cylindrical sleeve of molybdenum, is pro- 
vided. Its inside diameter is 6.3mm., and it is 
mounted so as to be concentric with the tungsten 
filament, with its end projecting about 0.5 mm. 
beyond the plane of the latter. It is supported by 
the two stout molybdenum wires, which are sealed 
into the end of the glass tube. The sleeve is elec- 
trically connected to one of the filament leads. This, 
besides acting as a focussing device, also prevents 
any electron discharge from the back of the heated 
portion of the cathode. The anticathode, or target. 
also serves as an anode. It consists of a single piece 
of wrought tungsten weighing 100 grammes and 
having an end diameter of 1.9cm. The anticathode 
is bound by a molybdenum wire to a molybdenum 
support, which is of rectangular section and is sup- 
ported by three split rings, also of molybdenum. ‘The 
split rings fit snugly in the glass anode arm and serve 
the double purpose of supporting the anode and of 
conducting heat away from the rectangular strip, 
and thus protecting the seal of the inlet lead. ‘The 
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vacuum is a8 high as possible—not more than a 
few hundredths of a micron—and therefore much too 
high to allow of the production of X-rays in the ordin- 
ary manner. The chief advantage of the tube is that 
poth the hardness and intensity of the X-rays pro- 
duced are under complete and independent control 
within very wide limits. The current depends 
almost entirely on the filament temperature. The 
tube gives at will a homogeneous beam of “ soft ”’ 
radiation—3in. equivalent spark gap—or a “ hard ” 
beam—8in. equivalent spark gap. It was being 
worked from an installation lent by Messrs. Siemens 
Bros., consisting of a 16in. coil with triple Wehnelt 
interrupter, capable of giving a wide range of primary 
current. Very heavy discharges can, we understand, 
be taken for long periods without damage to the 
tube, which rectifies its own current, so that it 
may be worked from either a direct or alternating 
supply. 

Two most ingenious contrivances were shown by 
Mr. W. M. Mordey. The first was an electrically 
driven pendulum or balance wheel worked without 
any make-and-break, commutator, or equivalent 
device. A simple one-phase alternate-current induc- 
tion motor with a rotor having a short-circuited 
winding, in the field of a stator excited by alternate 
current, develops a torque which is always in the 
direction of motion, If the spindle of the rotor of such 
a machine be provided with a pendulum, or with a 
spring in the manner of a balance-wheel, the rotor, 
if set in motion, will continue to oscillate, friction and 
other losses—or any load put on it—being made up 
by energy taken from the circuit. In the actual 
exhibit the motion was shown both with a pendulum 
and with two oppositely wound springs. The second 
device was intended to show a novel mode of com- 
mutetion. In place of the usual commutator, a 
small vertical shaft direct-current armature has its 
commutator connections dipping into a circular 
trough of mercury which shunts the armature. 
Sparkless commutation takes place in the mercury, 
into which the current is led at points corresponding 
to the ordinary brush positions. Intermediate coils 
are not affected, as the fall of potential through the 
armature is the same as that through the shunting 
trough or ring. The armature revolved just as though 
it had an ordinary commutator and brushes. — 

Close by, Dr. E. E. Fournier d’ Albe had in operation 
a working model of a type-reading optophone, which 
had been designed to enable totally blind persons to 
read ordinary books and newspapers by means of 
the ear. A perforated dise rotates in front of a 
Nernst lamp and produces a bright line consisting of 
dots giving flashes of different musical frequencies. 
An image of this line is thrown on the type, which 
reflects the light on to a selenium bridge. Each letter 
gives a characteristic sound, which is heard by means 
of a telephone attached to a Brown telephone relay. 
It is necessary, of course, for the blind person to learn 
the particular sound associated with each letter. 

The next exhibit was that of Lt.-Col. G. O. Squier, 
and represented a collection of instruments intended 
for “ wired-wireless ” telegraphy on telephone lines. 
It was explained that an endeavour had been made in 
the apparatus to link the older art of wire telephony 
with the newer art of radio-telegraphy and telephony. 
The regular standard telephone wires are utilised as 
antenne for guiding and absorbing the electro- 
magnetic energy required in radio-telegraphy. One 
of the wires of the regular standard metallic circuit 
of the telephone system is utilised to carry simul- 
taneously :—(1) The ordinary battery telephone con- 
versation ; (2) the wired-wireless signals sent and 
received by electromagnetic waves of ultra-sound 
frequencies; and (3) the reception of radio-tele- 
graphic signals from a distance. There is, it was 
stated, no mutual interference between the operation 
of the two systems. 

The next apparatus to claim attention was that 
for measuring the degree of pollution of the air by 
smoke, which was shown by Dr. J. 8. Owens. In this 
& measured volume of air is drawn through a small 
disc of thick filter paper, leaving thereon a permanent 
record of the quantity of impurity present. This 
takes the form of a discolouration, the degree of which 
indicates the amount of suspended impurity. The 
apparatus is intended to enable the purity of the air 
of cities to be compared and records kept, as hitherto 
no simple method of doing this has been available. 
An observation can be taken in about ten minutes, 
and the apparatus is so simple that no expert know- 
ledge is required to use it. 

_Mr. Louis Brennan, C.B., was giving demonstra- 
tions of the Iridoscope, which is an instrument for 
showing the interference colours produced on a flat 
soap film by reflected light. The variegated colours 
are caused by differences of thickness of the film and 
their motions by a jet or jets of air impinging on the 
surface. A large soap film was carried in a frame 
Which could be extended or reduced in area so that 
the different colours corresponding to the varying 
thickness of soap film could be observed. 

Mr. C. R. Darling was once again showing his 
surface tension phenomena, and an experiment to 
show the structure of liquid jets. We referred to this 
interesting exhibit in our review of the last conver- 
Sazione, 

Finally, mention may be made of a terrestrial 
globe shown by Mr. George H. Gabb. The terrestrial 
globe, which is dated 1620, was constructed to serve 





as a timepiece, and it was supported by a gilt bronze 
figure of Atlas. The globe was made by the famous 
cartographer, Joannes Janssonius, successor to 
Mercators’ house in Amsterdam, and is one of the 
earliest globes extant, and probably unique. It is 
formed of two hemispheres of copper, on which is an 
engraved map of the world on paper, arranged in 
gores. The engraving is probably by the hand of 
Peter Kerius, perhaps the finest map engraver of that 
period. Inside the globe is a movement of the verge 
type, made by Johann Tomas Seyler, a contemporary 
clockmaker, so geared to the axial spindle that the 
globe revolves once in twenty-four hours, the time of 
which is regulated by the primitive method of alter- 
ing the tension of the main spring by means of an 
endless screw and tangent wheel geared to it. 
Attached to a point on the equator is a small star, 
which indicates the hour on a dial band as the globe 
revolves. 








MINING EXHIBITION IN MANCHESTER. 
No. I. 

Tue second exhibition promoted by a body calling itself 
the Northern Mining Industries Exhibitions’ Committee, 
which was formed in 1911 for the purpose of controlling 
such displays in the North of England, is now being held 
in the City Hall, Manchester. Manchester is the appro- 
priate centre for such an event, owing to the proximity of 
this city to the Lancashire coalfields and its ease of access 
from the other coalfields of the country. In addition to 
this reason, Lancashire engineers play a considerable 
part in providing the mechanical equipment of collieries. 
Special interest is centred in the present show on account 
of the increasing stringency of the regulations which are 
being imposed by Parliament upon mine owners. Although 
the exhibition is neither very extensive nor noteworthy 
for many new appliances, it nevertheless contains modern 
examples of the leading types of coal-cutting machines, 
hauling and winding engines, cage gears, washing, screening 
and loading plants, rescue apparatus, lamps, and ambu- 
lance equipments, together with the olla podrida, which 
is ““at home” at any exhibition of engineering 
appliances. 

Coal-cutting machinery is shown by several firms, 
including Messrs. J. Gillott and Son, Barnsley ; the Hurd 
Coal Cutter and Engineering Company, Limited, Glasgow ; 
A. Hirst and Son, Limited, Dewsbury; Jeffreys; and 
Richard Sutcliffe, Horbury, near Wakefield. The motive 
mechanism for these machines is operated either by 
electricity or compressed air, and there seems to be an 
increasing disposition on the part of mine owners to adopt 
the latter. This is not entirely due to prejudice, for the 
users of electric power have to conform very closely to the 
strictest regulations to ensure safety. It is becoming 
increasingly apparent that, having regard to the trend of 
legislation and the demands for better payment for labour, 
together with the increased rates and taxes, the cost of 
raising and getting coal will continue to increase, and it 
behoves colliery proprietors to give their earnest consider- 
ation to appliances for economising the working of their 
property. There is little doubt that the use of mining 
machinery reduces the cost of getting the coal, and the coal 
so obtained is in better condition than that got by hand. 
The most arduous work is done away with and shot firing 
is largely avoided. Mr. Richard Sutcliffe’s coal cutter is 
of the air-operated disc type and made in two sizes, the 
larger having cylinders Yin. stroke by 9}in., and the smaller 
having 8in. by 8in. cylinders. Motion is transmitted from 
these pneumatic motors to the cutting dises by means of 
a train of spur gearing of crucible cast steel of very sub- 
stantial design. All the working parts run in oil and are 
easily accessible for renewal or repair. The hauling drum 
operated by the same motor is readily thrown in and out 
of gear by a lever and clutch arrangement, which obviates 
any slipping of the drum on the cone. 

The coal cutters shown by A. Hirst and Son, Limited, 
are also of the disc type, one being operated by an electric 
motor and the other by compressed air. It is built in 
two sizes with cutter wheels from 3ft. to 6ft. diameter. 
The cylinders, bearings, and gearing are kept constantly 
flooded with oil by means of a pump, the oil being used over 
and over again. In order to give silent running the gears 
are all machine cut, while the exhaust of the motive fluid 
is also silenced. The Hurd coal cutter is of the bar type, 
and is 16in. high, so as to be able to work in a 17in. seam. 
It is built to be operated either by compressed air or 
electricity ; in the former case the cylinders are 7}in. bore 
by 4in. stroke. A feature of the machine is the provision 
on the outer bearing of the cutter of a loose cap for clean- 
ing without interfering with the bar or the loss of oil from 
the gear case. The crank shaft is of nickel steel with four 
large bearings, and all the gear wheels are of mild steel, 
machine cut and casehardened. A larger sized machine 
of the compressed air type has cylinders 10in. by 5in. and 
is 33}in. high with governor. 

Hauling engines occupy a considerable portion of the 
exhibition, and there is not much that requires to be said 
about their design and construction. The exhibitors 
include :—Allen Barton and Co., Limited, St. Helen’s 
Junction; the Falcon Ironworks, Limited, Oldham ; 
T. and R. Lees, Hollinwood, near Oldham; the Yorkshire 
Engine Company, Limited, Sheffield; and Hugh Wood 
and Co., Limited, Newcastle-on-Tyne. Messrs. Lees show 
a pair of 6in. by 10in. self-contained geared hauling engines 
with a single drum, suitable for either steam or compressed 
air working. The set is mounted on steel girders, and is 
fitted with a powerful double post brake. This firm also 
shows a stop valve for steam engines, which is operated by 
an electromagnetic device in case of emergency. This 
valve is claimed to be particularly applicable to endless 
rope haulage systems, where accidents, due to the derailing 
of tubs, render instant stoppage of the engine necessary. 
By means of a simple solenoid device a trip is released, 
and this in turn actuates a weighted arm which closes the 
steam valve through a system of levers; at the same time 
an audible warning is given by means of a bell. 

The extensive employment of stone dust for minimising 
or preventing the spread of fires due to explosions in mines 
has caused a demand for grinding mills for the economical 
production of this material. A ball mill for this purpose 





is shown by Wm. Johnson and Sons (Leeds), Limited. 
It is a self-contained crushing, grinding, and screening 
plant, the three processes taking place in the one machine. 
Pieces of shale or “ bind ”’ up to 6in. cube can be fed to 
the mill, and the stone dust is delivered to the fineness 
required into bags or tubs as preferred. It is a slow-speed 
mill, therefore the power for driving and wear and tear 
are reduced to the lowest point. Being fitted with a dust 
cover, to which a ventilating shaft can be attached, there 
is no dust nuisance in the grinding-room. 

Air compressors are well represented. Tilghman’s 
Patent Sand Blast Company, Limited, is. to the fore with 
an electrically driven air compressor with a capacity of 
500 cubic feet of free air per minute, which runs at 420 
revolutions per minute. It is of a type that is familiar 
to most of our readers, and has multiple silent acting disc 
valves and unloading device. The Lilleshall. Company, 
Limited, Oakengates, shows in operation a very compact 
compressor capable of compressing 26 cubic feet of free 
air per minute to 300 lb. pressure when running at a speed 
of 280 revolutions per minute. It is driven by means of a 
belt from an electric motor, and is of the single-cylinder 
double-stage type with intercooler. The two-stage 
compression is effected by means of a differential piston, 
the first stage of compression taking place in the space 
between the rear side of the piston and the back cover of 
the cylinder, the second stage taking place in the annular 
space between the trunk end of the piston and cylinder 
wall. The cylinder is water jacketed, and the air on its 
way from the low to the high-pressure side of the cylinder 
passes through an intercooler of ample capacity, attached 
to the top of the cylinder and provided with brass tubes 
through which water circulates. The frame is of the forked 
type ; in the smaller sizes it is cast in one with the cylinder, 
but in the larger compressors the frame and cylinder are 
cast separately. The connecting-rod is a mild steel 
forging. The crank pin end is fitted with brass steps or 
cast steel steps lined with white metal, and the wrist pin 
end is provided with a hardened steel bush or adjustable 
gun-metal steps. These compressors are fitted with the 
Rogler-Hoerbiger steel disc valves, which give a large 
opening with a very small lift. 

We shall refer to other exhibits of interest in our next 
week’s issue. 








LITERATURE. 


SHORT NOTICES. 


Flying: Some Practical Experiences. By Gustav 
Hamel and Charles C. Turner. London: Longmans, 
Green and Co. Price 12s. 6d. net.—Our bookshelf for 
aeronautical works is already overcrowded, but no matter 
what has to be discarded this book must find its place on it. 
Books there have been by the score on the theory of flight 
and on the practical construction of aeroplanes. But this 
is the first volume we have come across which deals solely 
with the aviator’s side of the matter. It is a more or less 
“ popular’ but thoroughly serious work. It deals with 
such questions as aptitude for flying, cross-country and 
oversea flying, aerial touring, and the cost of flying. 
These matters possess an interest even to those who have 
no thought of taking up aviation seriously, whether as a 
hobby or a profession, and to such the book will be found 
almost enthralling. But to those who are so contemplat- 
ing the art it should come as a veritable guide and com- 
panion. We may add that “ a naval officer of high rank ”’ 
contributes a chapter on the aeroplane in war, that there 
is a chapter on wireless telegraphy as applied to aero- 
planes based on notes contributed by Mr. Marconi, and 
that Mr. J. Elrick Adler contributes a valuable memoir 
on the medical aspect of aviation. The book is illustrated 
with some remarkable photographs. Since this was 
written the news of Mr. Hamel’s misfortune—changed 
later to the certainty of his death—has been reccived 
by all with the utmost regret. It seems fitting that in 
reviewing this, his, we believe. first and last publication, 
we should express our sorrow that all his skill and know- 
ledge were not sufficient to save him from the dangers 
against which he and Mr. Turner warn others in this book. 


A Tezt-book of Geology. By James Park. London : 
Charles Griffin and Co., Limited. Price 15s. net.—This 
volume contains nearly 600 pages, and well over 300 illus- 
trations. It deals with general geology rather than 
economic or applied geology, and is intended for use in 
mining schools, colleges, and secondary schools. It 
cannot perhaps be said to fulfil a distinct want, but as a 
general introduction to all aspects of geological science it 
leaves very little to be desired. The author is Professor 
of Mining in the University of Otago, and has the born 
instructor’s clear style of exposition. To this he adds the 
happy knack of being able to make even the dullest 
portions of his subject alive and interesting. The book, 
like other general treatises on geology, is divided into two 
main portions, the first one dealing with dynamical and 
structural geology, petrology, and paleontology, and the 
second with stratigraphy. These subjects do not permit 
of any treatment differing greatly from the orthodox, 
and it is only in places that the author has succeeded in 
differentiating his work from others. Nevertheless, the 
book is certainly to be commended to all desiring a full 
and accurate introduction to modern geology. * By way 
of criticism we may say that a little more care spent on 
some of the illustrations would have been well repaid, 
and that to readers in this country at least the illustrations 
and examples relate too frequently to the geological 
features of New Zealand—the author’s home—or to 
America—the home of the prolific United States Geological 
Survey. 

Steam Pipes: Their Construction and Arrangement. 
Manchester: The Vulcan Boiler and Gencral Insurance 
Company, Limited. Price 1s. net.—This publication 
deserves the most careful attention and study of all 
engineers who are responsible for the upkeep or design of 
steam pipes of all classes. It is based on the actual 
experience of the company, and deals with such subjects 
as the drainage of pipes, water separators, and steam traps, 
the material for and the methods of constructing steam 
pipes, temperature movements, joints and_ supports, 
valves in steam pipes, and radiation losses. The book is 
filled with practical information, and should be of immense 
service to practical people. 
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DIRECTLY REVERSIBLE HOT BULB ENGINE. 


TuE idea of reversing a small motor by firing the charge 
on the rising stroke of the piston is quite old, and the use 
of the method in engines of large power—by altering the 
time of admission of the fuel instead of the time of the 
ignition—is undoubtedly making headway. Tke Bolinder 
was, as far as we are aware, the first engine of more than 
nominal power in which the plan was adopted, and we 
must admit that we viewed it with no little disfavour ; 
to our mind it still does not look sound practice to pull up 
a big fly-wheel with some suddenness and tell it to go the 
opposite way, enforcing the command by firing a charge 
right in its face. The motor has, however, accustomed 


























Tne Enconece 


excentric on the low-pressure cylinder on some of Webb’s 
compound locomotives. The cams are so set in relation 
to each other that when F" is being driven so as to give 
the proper fuel feed for running ahead, the cam F would 
admit the charge on the rising stroke of the piston, and 
it is only when that charge has been fired and the engine 
has actually started in the opposite direction that the pin J 
is carried round by the shaft till it picks up the opposite 
side of the stop in the annular groove, and so alters the 
setting of the cam, so as to admit all future charges at the 
correct moment to allow the engine to continue running 
in that direction. In other words, reversing is effected by 
pre-ignition ; therefore the cams must remain in the 
position for running in a given direction till pre-ignition 
has taken place. Hence, this lag in the movement of the 
























































REVERSING GEAR OF MITCHAM HOT BULB ENGINE 


us to many unmechanical looking ideas, and proved that 
they work better in practice than theory would seem to indi- 
cate. The successof the Bolinderhas tempted another firm 
to follow the same lines, and the hot bulb engines which we 
understand will shortly be put on the market by the Mit- 
cham MotorCompany, of Cowes, willembody this method of 
reversing. The ordinary details of the Mitcham engine, 
as far as the design has been carried up to the present, 
are on the usual hot-buib lines, with crank case compres- 
sion, &c., until we come to the fuel admission arrange- 
ment. But before passing to the real subject of this 
article, we should like to express a word of admiration 
for the blow lamp used for the preliminary heating of the 
bulb. In place of the heated vaporiser round the nozzle 


of the lamp, an ordinary scent spray nozzle is provided, | 


through which the paraffin is blown by compressed air 


from a small supply tank. This spray can be immediately | 


ignited by means of a torch without the need for the 
heating of any vaporiser. This, of course, entails the 
complication of a compressor, but in the case of a multiple- 
cylinder engine we are not at all sure that it is not pre- 
ferable to the multiple blow lamps of the ordinary form. 
each of which, of course, has to be pumped up by hand, 
and has in addition to have the preliminary heating ; 
at all events, we fancy an engine would be very much less 
trouble to get under way with the “ scent spray ’’ lamp 
than with the ordinary blow lamps. 

We may now confine ourselves entirely to the fuel feed 
which is arranged to give the pre-ignition reverse. The 
first requisite, of course, is to inject fuel into the cylinders, 
and this is done by means of cam-operated fuel pumps 
A A!', one for ahead and the other for astern. These 
pumps are operated by cams BB! on the crank shaft 
through the interposition of the vertical rockers C C!. 
The upper ends of these rockers press upon excentric 
dises D D', which are attached directly to the reversing 
lever E. These dises ave so arranged that when the lever 
is in the ahead position the astern pump rocker will be 
pushed out of reach of its cam, and vice versd. The action 
will probably be most easily understood if we now describe 
what takes place on starting up. To go ahead, the lever E 
is pushed over into the full ahead position ; that is to say, 
to the left-hand side of the quadrant shown in the illus- 
tration. This causes the pump lever C to rise on the high 
side of the excentric dise D, so that it is clear of the cam F, 
while at the same time the lever C! drops on the low side 
of the dise D', and so brings the lever into contact with its 
cam F!. Then, by turning the fly-wheel in the ordinary 
way, fuel is admitted and the engine starts. To obtain 
the reverse, the lever E is thrown over to the opposite 
side of the quadrant, which puts the rocker C! out of 
contact with its cam, and puts the rocker C into contact 
with its cam. 

It might at first sight appear that we have here all the 
necessary elements for ahead and astern running, but 


there is as yet no provision for admitting the pre-ignition | 
charge which is required to catch the piston on its rising | 


stroke, while the engine is still running, so as to start it 
off in the opposite direction. 


into annular slots cut nearly all round the faces of the 
cams, and forming an arrangement similar to the loose 


To effect this, the cams are | 
mounted loosely on the shaft and driven by a pin J fixed | 
in a collar H, which is fast to the shaft, the pin projecting | 


| cam must be allowed for. Once pre-ignition has taken 
place the cams automatically set themselves in the opposite 
direction. 

The action of the governor must now be explained. 
Attached to the weights is a wedge piece K which is inter- 
posed by the action of the governor between the rockers 
C and C', and slides to and fro in accordance with the 
position of the governor balls, so that the rockers can move 
a greater or less distance towards the centre of the shaft 
according to the position of the governor, thus varying the 

| length of the stroke of the fuel pumps. This operation, 
of course, only concerns the control of the speed of the 
| engine when running. The governor is, however, necessary 
| in order to slow down the engine to a speed at which it 
is safe to admit the pre-ignition charge in order to obtain 
| the reverse. For this purpose a second wedge piece L 
| is fitted, normally held clear of the vertical rockers by 
means of a light spring. When the reversing lever is 
moved from ahead to astern, it pushes this wedge piece L 
into the position nearest the cylinder where the greatest 
width of the wedge will serve to keep both the rockers 
C and C! out of contact with their cams, and it is held 
there by the interposition of a locking bar attached to the 
| governor. Thus the fuel is entirely cut off from the 
| engine until it has slowed down to the required speed, 
| when the governor withdraws the locking bar and at the 
| same time releases the piece L, so that the pump ‘lever for 
the required direction of rotation can get into contact 
with its cam. This immediately gives the pre-ignition 
charge as described above, and the engine is reversed. 
Thus it will be seen that all the movements necessary 
to reverse are controlled by a single lever, and no care 
or watchfulness on the part of the engineer should be 
required in slowing his engine down or in noting the 
correct time for the admission of the pre-ignition 
charge; it is certainly a very ingenious arrangement, 
though our obsevations do not allow us to state 
whether it actually performs its functions properly, 
as on the occasion of our visit the strength of the 
governor spring had not been adjusted to meet new 
conditions which had been introduced, and a little assist- 
ance by hand was required at the moment of reversing. 
There is one point to be borne in mind in connection with 
this method of reversing, and that is that a charge of the 
ordinary volume is not sufficient to give power enough 
actually to start the engine in the opposite direction; 
this, by the way, tends to show that the stresses must 
be fairly severe. In order to obtain the necessary increase 
in the charge, projections are provided on the back side 
of the nose of the cam which engage with corresponding 
projections on the pump rocker—only when the engine 
is running in the direction opposite to that for which the 
fuel pumps are set—and give a blow on that rocker which 
greatly increases the length of stroke, and so the charge 
| to about five times the normal. 

Another point in connection with this reverse arrange- 
ment is that it is certainly not so rapid in action as the 
| ordinary reversing gear, as, when the lever is thrown from 
ahead to astern, the engine runs on in the ahead direction 
for several seconds before it has slowed down to a safe 
speed for reversing. The time actually occupied from the 
| first movement of the reversing lever to the first revolu- 
‘tion in the opposite direction appears to be generally 











about ten seconds, but we should think that it would be 
quite possible to apply a brake to the fly-wheel in order 
to reduce this in case of any emergency, though a certain 
amount of skill and care would undoubtedly be revnireg 
in bringing it into operation, as carelessness might resy]t 
in the complete stopping of the engine, and the cure would 
be worse than the disease. 

The particular engine which we saw was one with a 
cylinder 7in. diameter by 8in. stroke, giving 10 horse. 
power at 400 revolutions per minute with a consum) tion 
of about 0.675 lb. of solar oil per brake horse-power per 
hour. 








HUMPHREY PUMPS FOR THE EGYPTIAN 
GOVERNMENT. 


AN installation of Humphrey pumps has been oriered 
by the Ministry of Public Works of the Egyptian Goy ern. 
ment for the drainage of Lake Mareotis at Mex, j.ear 
Alexandria. When completed, this plant will be on. of 
the largest pumping installations in the world, and will 
consist of eighteen enormous pumps, each capabl. of 
delivering 100,000,000 gallons per day through a liit of 
20ft. The present order includes the first ten of tiiese 
pumps, together with the necessary gas producer p)int, 
Venturi water meters, travelling cranes, locomviive 
weighbridge, regulating gates and screens and a comp/cte 
gas-driven electric light and power installation. 

The great size of the pumps may be judged from the fact 
that each unit is to be capable of delivering between 
two and three times that delivered by each large Humplirey 
pump unit installed at the Metropolitan Water Board's 
pumping station at Chingford. It will be recalled that 
the large pumps at Chingford—fully described in He 
ENGINEER of March 14th and 21st, 1913—have an output 
of 40,000,000 gallons per day each. The pumps comprised 
in the present contract have been designed with the aid 
of the valuable experience obtained with the Chingford 
station, and will include many improvements, although 
operating on the same cycle. The following approxiniate 
dimensions of the pumps for Mex will be of interest. 

The combustion chamber will have a maximum internal 
diameter of 8ft. 8in., and its height will be about 14ft. 
The water valve box will be 8ft. 8in. diameter and 7ft. high, 
and will be fitted with 100 valves of the hinge type, 
specially designed to enable any valve to close upon an 
obstruction, such as a piece of wood, without throwing 
undue stress on the hinges. The design is such that on 
the next stroke, when the obstruction has been removed 
by the rush of water, the valve will automatically readjust 
its position and close fairly upon its seat. This type of 
valve is a result of careful experiment and test. 

All the main castings will be of steel, and will be carried 
upon a cast steel bend connected to the play pipe. This 
bend will be in two parts, making up the 118.5 deg. required 
to connect with the inclined play pipe. At Chingford 
the bend has an angle of 90 deg., and is connected to 
a horizontal play pipe, which in turn is connected through 
a second 90 deg. bend to a vertical conical water tower. 
At Mex, however, there will be only one bend, and the 
play pipe will slope upwards, so as to deliver the water 
at the required elevation in the discharge basin. In order 
to reduce the velocity of the water at the exit, the play pipe 
will end with a long conical portion, giving a 12’ diameter 
outlet. Not only does a sloping play pipe eliminate one 
of the bends and give rise to a simpler construction, but 
it has, we are told, the additional advantage that the vertical 
components of the forces due to momentum of the moving 
masses of water in the combustion chamber portion and 
play pipe portion respectively are balanced. 

Five of the pumps will be made by Wm. Beardmore and 
Co., Limited, of Glasgow, and five by the Tecnomasio 
Italiano Brown Boveri, at Milan. The anthracite gas 
plant, capable of gasifying 44 tons per day, will be of the 
self-vaporising type, and wil] be supplied by the Power 
Gas Corporation, Limited. There will be nine producers, 
one of which will be a spare. The producers will be of 
the luted type. The gas from the collecting main will 
pass through two large gas cooling towers, and then through 
dry scrubbers into a gas holder of 10,000 cubic feet 
capacity, which, besides. forming a mixing chamber for 
the gas, will be used for accurately measuring the gas 
during the official trials of the plant, although for ordinary 
purposes the gas will be measured through a rotary meter. 

The plant for electric power and lighting will comprise 
two gas engines, each of 180 brake horse-power normal 
load of the two-cylinder horizontal type, running at 
190 revolutions per minute, and direct coupled to 120 
kilowatt 220-volt generators. The lighting will be partly 
by are lamps, partly by incandescent lamps, and the 
capacity of the plant will be such that one unit will normally 
run the whole of the electrically driven auxiliaries both 
at the producer plant and at the main pump-house. As 
this plant has to start operation in order to supply current 
to the large overhead travelling crane, and for working 
the centrifugal drainage pumps during excavation, it 
will be supplied with a 200 horse-power suction gas 
producer plant for temporary use, until the main plant 
is at work. 

There will be two Venturi meters supplied by George 
Kent, Limited, each arranged to measure the water 
delivered from one or more pumps up to a total of five. 
These meters will be of square section and 12ft. by 12ft. 
in the throat. Continuous recording apparatus and 
counters will be fitted to show the rate of pumping and 
the quantity of water delivered, and will be electrically 
connected to the recording instruments placed in the 
pump-house. » The meters are guaranteed to be accurate 
within 1} per cent. Except that the throat diameters 
will be lined with gun-metal to ensure smooth and accurate 
stream-lines, they will be mostly constructed of jin. 
steel plates bolted to rolled steel joists and jointed with 
lead strips. The meters will be partly supported in the 
natural rock as excavated and partly by concrete walls. 

There will be a railway weighbridge at the entrance to 
the sidings for the main installation, having a capacity of 
60,000 kilos., and made sufficiently strong to take a loco- 
motive up to 75 tons. It will be of the patent extension 
type manufactured by Henry Pooley and Sons, Limited, 
and will carry a ticket printing steelyard. This weigh- 
bridge will be a ecmhineticn of two self-contained 
machines, one weighing up to 40,000 kilos., and the other 
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THE ENGINE-ROOM OF THE MOTOR SHIP ARUM 


SWAN, HUNTER, AND WIGHAM RICHARDSON, LIMITED, WALLSEND-ON-TYNE, ENGINEERS 


(For description see page 684) 
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Fig. 2—-MIDDLE PLATFORM 
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up to 20,000 kilos., and the overall length will be 42ft. 

The electric crane in the pump-house will be capable 
of lifting up to 30 tons, and will have separate motors for 
the two lifting speeds and for longitudinal and transverse 
motions. The span will be about 35ft., and the crane 
will be built and supplied by Jos. Booth and Brothers, 
Limited, Rodley. 

There are other items included in the installation which 
need not be mentioned in this preliminary notice, but it 
should be stated that the whole of the work will be carried 
out under the supervision of Messrs. Harper Brothers and 
Co., who are the consulting engineers to the Egyptian 
Government. They have prepared the specification and 
plans, and have designed the handsome buildings which 
will become a landmark in the neighbourhood of 
Alexandria. 








THE MOTOR SHIP ARUM. 


On page 683 we give some further illustrations of the 
engine-room of the motor ship Arum, which we described 
in our issue of the 29th uit. Fig. 1 shows a view of the 
tops. from which the simplicity of the valve gear can clearly 





to fit appliances of such a character to existing wagon 
stock, and consequently any extensive tests of automatic 
couplings would be of no value. The Committee, however, 
suggested that possibly some improvement in the method 
of utilising the existing three-link coupling might be 
discovered. Inventors were advised as to this, and models 
and full-size couplings were subsequently inspected and 
tested, but with no satisfactory result 

The attentions of the Committee were confined to safety 
appliances. At the suggestion of the Board of Trade it 
directed its energies on certain features prominent among 
the causes of accidents during 1906. These were :—Ex- 
changing tablets or staffs; men engaged upon the per 
manent way being struck by trains or engines; capstan 
working ; men on engines in motion whilst absent from the 
footplate ; working in or about wagons; in horse shunt- 
ing; coupling and uncoupling; crane cog wheels; fly 
shunting ; and the bursting of locomotive gauge glasses. 

A recommendation was made as to exchanging tablets 
and staffs, that i.e., mechanical apparatus be used, or speed 
reduced, when exchanging by hand, to ten miles per hour. 
This was adopted by the companies. The accidents to men 
working on the permanent way were covered by the new 
rules that came into force last year. It had also been 
agreed to equip gauge glasses with an automatic shut-oll 





Fig. 3—STARTING PLATFORM OF THE MOTOR SHIP ARUM 


be seen, and also the covering in of the cam shaft. Fig. 2 
gives a good idea of the space between the engines on the 
middle platform. Fig. 3 on this page shows the levers and 
hand wheels for manceuvring the engines, certainly a 
less involved arrangement than with most steamers of 
to-day. The starting platform will be seen to be beauti- 
fully clear of obstructions. 





THE ACCIDENTS TO RAILWAY SERVANTS 
INQUIRY. 
No. II.* 

Mr. J. P. Scorr Matn, an assistant inspecting officer 
of the Board of Trade, followed Colonel von Donop on 
Tuesday, the 9th inst., and said that it was his duty to 
analyse, tabulate and classify the accidents to railway 
servants. He also recommended to the chief inspecting 
officer what accidents should be inquired into. Mr. Main 
was, in addition, the secretary to the Railway Employment 
Safety Appliances Committee, the members of which were 
now Colonel von Donop (chairman), Sir Robert Turn- 
bull and Mr. J. E. Williams. The sum of £2500 had been 
voted by the Treasury towards the cost of any experi- 
ments the Committee made, and of this nearly £1000 had 
been spent—none of this had gone to inventors, nor, 
Sir Robert Turnbull remarked, to the Committee. 

The Committee had had sixty-five meetings to date and 
fourteen reports had been issued, the first eight of which 
had been printed and published. There had been nineteen 
trials of automatic couplings and either-side brakes, and 
223 models of them and of fog-signalling appliances, 
warnings for platelayers, &c., together with numerous 
drawings and descriptions had been inspected. Most of 
the reports as to these things were of a negative character. 
The Committee still continued to examine and consider 
anything submitted to it, but nothing of note had yet been 
forthcoming. 

Automatic couplings was one of the subjects to which 
the Safety Appliances Committee had paid considerable 
attention. On this matter Colonel Yorke prepared for 
the Board of Trade a memorandum dealing with the diffi- 
culties in the way of providing automatic couplings, and 
pointing out that the question was one of national impor- 
tance and one for the Government to decide —(1) Whether, 
having regard to the small number of accidents in this 
country due to the present method of coupling and 
uncoupling goods wagons, there was such necessity for a 


change from the existing type of coupler as to justify the | 


large capital outlay and the dislocation of traffic which 
would be inevitable ? (2) How, if the change was decided 
upon, the enormous expenditure connected therewith 
was to be met. (3) How the owners of private wagons 
were to be dealt with; and (4) how the dislocation of 
traffic and risk of accident to men and trains during the 
experimental and transition stages were to be faced. 

This memorandum was referred by the Board of Trade 
to the Safety Appliances Committee for its views as to 
whether in the then circumstances it was advisable that 
investigations and experiments should be undertaken with 
regard to automatic couplings.’ After very full considera- 
tion the Committee decided that it appeared impracticable 





. No. I. appeared June 12th. 


valve at the bottom and partially to close in the back of 
the glasses as well as the sides. 

Since then four other subjects had been referred to the 
Committee for consideration. They were accidents to 
men (1) falling from signal posts, (2) when coupling or 
disconnecting steam-heating pipes, (3) through the loops 
on wagons breaking when used for tow-roping, and (4) 
when using brake sticks for controlling wagons. Recom- 
mendations as to these points had been sent to the Rail- 
way Clearing House, but had not been accepted. The 
reasons given were (1) that long-burning lamps were now 
being generally used and they only needed attention once 
a week, (2) that the instructions given to turn off the steam 
before disconnection were adequate, (3) the proposal of 
the Committee that the loop should be strengthened 
would be borne in mind and in the meantime the matter 
would be watched, (4) the Railway Clearing House con- 
sidered that the proposed guard would interfere with the 
examination of the wheel. All the recommendations of the 
Safety Appliances Committee had been unanimous. 

When the Committee resumed its sittings on the 12th 
instant, Mr. Main was examined by Mr. Hudson, whom he 
told that nothing had been done with regard to automatic 
couplings to passenger stock. The Safety Appliances 
Committee had inspected a large number of full-sized 
equipment and models to deal with three-link couplings, 
and one or two possessed features which might be devel- 
oped. Any automatic coupling must be uniform for all 
the companies. No recommendation had been made as 
to a standard length of buffer and space between wagons. 
There were no applications before the Safety Appliances 
Committee just now for full-sized equipment to be tried, 
but there were three models. A meeting of the Committee 
would be held before the end of the half-year. The com- 
panies might have, without the knowledge of the Com- 
mittee, some either-side brakes or couplings on trial. To 
two inventors it had been suggested that they should 
apply to the companies for permission to test their ideas. 
There were very few such cases. 

When Mr. Main was asked by the Chairman as to whether 
the Committee possessed sufficient powers, he replied that 
he could suggest no change. On being pressed he said 
that it must not be forgotten that they had no control 
over methods of working ; they only dealt with appliances. 
Mr. Marwood, re-examining, drew from the witness the 
information that before the Committee abandoned the 
idea of an either-side brake being applied and released 
from either side it got out a return as to the accidents 
caused in applying and releasing, and found that 80 per 
cent. were caused by the former. It therefore felt justified 
in dropping the release from either side. 

Colonel von Donop followed with certain information 
he had been asked for at the preceding sitting. He put 
in a table as to the ratio of accidents, fatal and non-fatal, 
to the number employed from 1898 to 1913, after clerks 
and mechanics had been deducted. The percentage of 
movement accidents in 1898 was 1-094, and in 1913 it 
was 1-235. In non-movement the percentage in 1898 
was 2-069 and in 1913 4-679. Colonel von Donop subse- 
quently promised to separate the fatal and non-fatal 
cases in this and the next table he handed in. This latter 
covered accidents to shunters from 1895 to 1913. In 
1895 there were 7092 shunters to whom 358, or 5-048 per 
cent., accidents occurred. In 1913 there were 15,095 





shunters, who met with 1038, or 6-864 per cent., of acgi. 
dents. 

After a table as to the increase in the number of pag. 
sengers and tonnage of minerals and general merchandise 
had been handed in, the witness presented a table of the 
percentage of fatal and non-fatal accidents to the number 
of men employed in the principal grades. This showed ;— 

Non-fatal. 
1889, 1913, 
lin 25 lin 16 
lin 527 1 in 285 
lin 66 lin 53 
lin 48 lin 34 
lin 17 lin 
lin 88 lin 
lin 51 lin 
lin 243 Lin 


al. 

1913. 
lin 535 
lin 611 
1 in 1106 
lin 1243 
lin 444 
lin 1142 
lin 702 
lin 2816 


Fat. 
1889. 
lin 201 


Goods guards 
1 in 596 


Permanent way men 
Engine-drivers 
Firemen : 
Shunters 
Bae ar 
Passenger guards. . 65 
es 50 v 389 

Mr. Bury pointed out that although there was a large 
increase in shunting and in shunters, the number of acej. 
dents in shunting was the same—88—in 1913 as in 190}. 
He wanted all the tables handed in to have a footnote ag 
to the change made in 1906 as to reporting non-fatal 
accidents having affected the number. To Sir Robert 
Turnbull witness said that he could not say whether the 
increase in non-fatal cases was due to the men more 
readily leaving work for trivial causes, nor if the increase 
in the number of men employed was due to the hours 
being reduced. Braking and coupling were the principa’ 
causes of accidents, and braking mishaps would be reduced 
when the either-side brakes ordered by the Statutory Rule 
of November, 1911, were in general use. As to coupling, 
the witness said that he had seen nothing to replace the 
coupling stick, which was an efficient tool. It was liable 
to be caught in the wheels, but was the best thing yet seen. 
In fly-shunting there was one fatal accident in 190% but 
none since, and only 14 non-fatal accidents in the last 
five years. 

The Committee then rose until Tuesday, July 7th, at 
19.30 a.m. 





40-TON STEAM TITAN CRANE. 


A LARGE steam Titan crane has recently been completed 
by Stothert and Pitt, Limited, of Bath. It is intended 
to be used for block setting in connection with the new 
harbour works now being constructed at Fishguard by 
Topham, Jones and Railton, Limited, and may be used 
to set the blocks either symmetrically or pell-mell, or with 
inclined bond. 

The crane, drawings of which are given in our Supple- 
ment, has been constructed to lift loads of 40 tons at a 
maximum radius of 125ft., and is provided with hoisting, 
slewing, racking, and travelling motions. Two lifting 
speeds are provided, the full load of 40 tons being raised 
at 8ft. 6in. per minute, and a load of 7 tons at 48ft. per 
minute. The hoisting barrel has been given sufficient 
capacity to enable the hook to descend 80ft. below the 
level of the rails on which the crane runs. The load, we 
may add, is lifted on eight parts of rope. 

The cantilever jib is arranged ‘to make one complete 
revolution in three minutes. It revolves on a live ring 
of steel rollers and slewing is effected by means of a pinion 
gearing with a large circular rack fixed below the turntable. 
The range of traverse for the racking motion is 97ft., and 
the load is racked to and fro on a jenny by means of 
steel wire ropes led over pulleys at the outboard end of 
the jib and thence secured to the racking barrel. The 
full load of 40 tons is racked backwards or forwards at 
the rate of 22ft. per minute and the smaller load of 7 tons 
at the rate of 45ft. per minute. 

The jib and slewing table are supported upon a. truck 
earried by thirty-two centrally flanged wheels arranged 
in four rows. There are eight wheels in each row and the 
crane travels on two distinct pairs of double rails. The 
local gauge of each set of eight wheels is 4ft. 8lin., and the 
distance from centre to centre of each pair of double rails 
is 30ft. The whole crane, when carrying its load of 40 tons, 
can be propelled at the rate of 42ft. per minute. 

The load is lowered by means of Matthews’ hydraulic 
brake fitted with Peters’ patented free wheel, which is 
claimed to ensure the most delicate control of the heaviest 
loads. All the motions are driven by a pair of engines 
having cylinders llin. in diameter and 18in. stroke, 
supplied with steam at a pressure of 100 lb. per square 
inch by a vertical Hopwood boiler 4ft. 6in. in diameter 
and 10ft. 3in. high. As will be seen from the drawing, 
the operating gear is brought to a convenient position on 
a platform behind the centre of the crane. It is so arranged 
that there is a clear view of the load and of the machinery. 

A large counterbalance box is fixed at the short end of 
the cantilever jib, and is filled with approximately 100 tons 
of pig iron. 

The crane, which is, we believe, the largest travelling 
crane of its type ever built in this country, was satisfactorily 
tested after its erection in the makers’ yard at Bath with 
a load of 50 tons. 





DOCKYARD NOTES. 


H.M.S. Lanprait, the fourth torpedo-boat destroyer 
of the 1912-1915 programme, built by Yarrow and Co., 
Limited, of Glasgow, was handed over to the British 
Admiralty on the 10th instant. This vessel, which is 
260ft. long and 27ft. 6in. beam, is propelled by turbines, 
the steam being supplied by three of Messrs. Yarrow’s 
latest type of water-tube boilers, fitted with feed heating 
and superheating arrangements. H.M.S. Miranda, which 
is also being built by Yarrow and Co., Limited, has been 
successfully launched at the firm’s yard. This vessel, 
260ft. long by 25ft. Tin. beam, is one of the three special 
torpedo-boat destroyers ordered from Yarrow and Co., 
Limited, of their own design. The contract speed is 
35 knots. The vessel is, like the Landrail, fitted with the 
firm’s latest type of water-tube boilers and superheaters. 


THE new Turkish sea-going torpedo boats which have 
been ordered from Normand, of Havre, will be of 1040 
tons displacement, 287ft. long, fitted with Parsons turbines 
developing 22,000 horse-power, and a speed of 32 knots. 
The armament will consist of five 4in. guns and six 2lin. 
tubes. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
(We Correspondents.) 





SURFACE COMBUSTION, 
May I trespass further on _— space to deal with 





ipeetent matters arising out of Mr. Daman’s interesting letter 
in your issue of last Friday * 

have made so large a number of gas calculations that the 
tabulated results would easily fill a whole issue of your valuable 
‘ournal. ‘These I have found to stand well the test of comparison 
vith practical results. I have also checked such tho ds of 


figures given in text-books, &c., that I find myself in the position 
to warn your readers to be careful in placing too much confidence 
sa el “ doctors differ ’’ it is awkward ; when they are mis- 
represented in bad faith it is serious ; but when they are mis- 

uoted in good faith by people of repute the result is a 

am reluctantly impelled to suspect Mr. Daman of having 
furnished a bad example of the last case, — 

In the literature I have discovered innumerable cases of 
careless mistakes on the part of gifted authors and printers’ 
devils; ¢.g-, On one page alone of one of the best books, 0.1718 
for 0.1781, and t” + ¢’ for ’—t’. Further, I find cumulative 


errors due to the pernicious and lazy way of trying to avoid 
dealing with the full number of places of decimals. Where, as 
in gas calculations, small numbers are multiplied by the squares 
of large ones, running into millions, the cutting of decimals 
jeads to very serious error. Personally using logarithms, little 
trouble is saved thereby, and I never dispense with a single 
place of decimals in any stage of my calculations, merely dock- 
ing the final ones in the final result. ’ : 

Further, I find chaos often to exist owing to confounding 
mean specific heats with relative mean specific heats, This 


being cf such vital importance, I deal with it at length. 

‘The true mean specific heat of a gas is usually expressed by 
the formula a + 6 (273 + 4), where ¢ is the temperature in 
degrees Centigrade. 

This may be transposed into a + 273 b + bt, or (a + 273 b) 
1 bt; the latter is the more usual and the more liable to result 
in erroneous application of the formula. 

The heat-content or sensible heat of the gas is (273 +- ¢) times 
the foregoing, and is therefore a (273 +- t) + b (273? + 5461 
. #), from which the difference between the heat-contents 
at temperatures T and ¢ becomes :—a (T -—t) + 6[546 (T —¢) 
. T?-72?], and the above is divisible by (T —t), yielding a + b 
(546 + T +- t), which is the relative mean specific heat between 
the temperatures ¢ and T, 

Making ¢ = 0, the relative mean specific heat at temperature T 
becomes a + 5466+ 6T, which is best written A + 6T 
where A = a + 5466. 

It is therefore always essential to know whether the first figure 
in a given formula derived from an authority is a + 2736 or A 
I have often found it difficult to arrive at this. 

I generally use a table of specific heats given on the authority 
of Th. Beckert in Dichmann’s treatise, the ‘* Basic Open-hearth 
Process which I translated. From the way in which Dich- 
mann uses them I have taken them as being relative mean specific 
heats, i.e, A + bt. For 1 cubic metre gas these are :— 

Diatomic gases 0.3073 +- 0.0000384 t. 
CoO, 0.3861 + 0.0002510 ¢. 
H,O vapour 0.3555 +- 0.0002311 ¢. 


Dr. Kietaibl, in his excellent work, ‘“ Das Generatorgas,’ 
gives data on the authority of Le Chatelier. He states on that 
authority that with the exception of CO, and H,O the molecular 
heat of gases is the same. He gives the following figures for 
molecular heats :— 

Normal gases 6.5 -+ 0.00006 (273 + 1). 

co, 6.5 + 0.00037 (273 + t). 

H,O vapour 6.5 + 0.00029 (273 +- t). 
On dividing these figures by the molecular volume, i.e., 22.32 
cubic metres, we obtain as purporting to be Le Chatelier’s 
values :-— 


’ 


Normal gases 0.29857 +- 0.00002682 t. 
CO, 0.33647 +4- 0.00016577 t. 
H,O vapour 0.32668 + 0.00012993 ¢, 
Irepeat what Mr. Daman purports to be Le Chatelier’s values :— 
0.303 + 0.000054 ¢. 
0.37 + 0.00044 ¢, 
0.34 + 0.00030 t. 


_ Now, I favour Beckert, for it seems likely that the agreement 
in the molecular heat of gases should be limited to the diatomic 
gases, 

As suggested by Mr. Daman, I have applied his data, inter- 
preting them both ways, to the gas I had in view when I wrote 
my first letter. The results are as follows :— 


Calories Heat-content of Burnt Gas 0 dey. to t deg. 


Temperature, Beckert. Daman I. Daman II. 
1400 deg. Gsae.e,.: << Seeeee.”s. 4954.0 
1500 deg. 4515.8 4832.1 5435.9 
1600 deg. 4796.0 5298.0 5934.9 


The actual calorific power of the gas (H,O as vapour) was ascer- 
tained at 4700 calories. Thus Beckert’s data fix the limit of 
calorific intensity at a little under 1600 deg. and Mr. Daman’s 
data at well under 1500 deg. and 1400 deg. 

Now, I obtained just over 1500 deg. with this gas and failed 
to reach much more. I certainly require more than Mr. Daman’s 
letter to upset my faith in Beckert. His data appear worse 
than useless, and do come under serious suspicion that they are 
not even what they purport to be. I have been so much per- 
turbed, though, by innumerable errors that I feel that I must 
ferret out all matters de novo from the original sources, 

The town gas alluded to was ordered to be specially re-analysed 
for me by the general manager of the very large gas company. 
lhe trials alluded to were undertaken by that gentleman, his 
expert staff, a managing director of a local steel works, and 
myself. As stated, the calorific value was actually ascertained 
and officially communicated to me. I think therefore that a 
slightly stubborn attitude on my part regarding that case is 
natural and excusable. 

It seems to me that a specially designed Bonecourt furnace 

would be a most excelient apparatus to employ to check the 
values of specific heats at high temperatures. I should much 
like to learn of this being done. 
M ‘¢ to the practical objections I had raised, I do not regard 
I Jaman’s reply as quite as explicit as I should like it to be. 
a, naturally had taken the high temperatures stated to have 
een obtained as having been obtained under working conditions, 
psa notas being accompanied by destruction of the heat radiating 
combustion surface, and I think this ought to have been clearly 
stated in the original articles. ALLEYNE REYNOLDs. 

Hove, June 15th. 


Sir,—Will you afford us an o i i 
Srey fi ‘ pportunity of replying to the 
aa ism of Mr. H. Cameron in so far as it deals with statements 
act in your recent articles on ‘‘ Surface Combustion ” based 
on figures supplied by us. ‘ 
‘i. Mh hotice, on reading Mr. Cameron’s letter, that it is possible 
pt raw an extremely misleading conclusion from a somewhat 
Theo! Statement occurring in the last of the three articles. 
os tatement in question relates to the evaporation produced 
a ; ~ Be ppentczicnre of solid fuel, and reads :—*‘ The evaporation 
va}, oo BmMounted to 17.8 1b. of water from and at 212 deg. 
ah. per hour.” 








The ellipsis consists in the omission from the end of the sentence 
of the words “ per square foot of heating surface.” Mr. Cameron 
has taken the statement to apply to the evaporation produced 
per pound of fuel burned, rn Be the intended meaning was 


as stated, 
Replying further to Mr. Cameron, the fuel employed was 
coke, which was selected as being the most immediately avail- 


able form of solid fuel of known composition at the time when 
the experiment was made. 

Adverting to the test of the liquid fuel fired Bonecourt boiler, 
we desire to say that the steam produced during the trial was 
tested for priming and found to be technically dry. The calorific 
value of 17,800 B.Th.U’s. is clearly stated in your article as 
being the net calorific value, and we may add that this figure 
was determined independently by a fuel analyst of high repute. 

Having regard to the very careful manner in which the test 
was carried out, involving as it did an independent measurement 
of radiation loss, and a measurement of the heat lost to the system 
in the form of sensible heat carried by the flue gases, we do not 
think that any reasonable doubt can attach to the figure claimed 
for the efficiency of the plant, namely, 92.5 per cent. 

As Mr. Cameron points out, 36 lb. of oil hourly per burner is 
not a large amount, and we have already taken steps in our 
new designs of Bonecourt oil-fired boilers to increase the con- 
sumption per burner very considerably. We have already burned 
over 300 Ib. of oil hourly per burner in larger designs of unit, 
the combustion being quite as good as that recorded in the 
boiler test, as is shown by the following analysis of combustion 
products :— 


Carbon dioxide 13.3 per cent. 
2.7 


Oxygen AP 29 ere mere tle he ae a os 
Carbon monoxide .. .. .. .. «- «- 0.0 rs 
PENI = o5y 065 cee Lee ee) ies: we en hee a 


100.0 
From experiments which we have carried out, we have f und 
it possible to burn 200 Ib. of oil per hour for each cubic foot of 
vaporising chamber, as compared with the normal practice in 
marine water-tube boilers, burning 8 Ib. to 10 lb. of oil per cubic 
foot of combustion space, this rate rising up to 18 lb. to 20 Ib. 
under forced conditions of firing. 
For Bongecourt Surrace ComBusTION, LIMITED, 
W. Daman, 
Secretary. 


GREAT DISCOVERIES. 


Srr,—This is a wonderful world! It is a very wonderful 
world, and men have made many wonderful discoveries! We 
heard the other day that someone had invented a new electric 
railway, and that trains are going to run, or rather fly, at 300 
miles an hour. It is hardly safe now to say that anything is 
impossible, since science and engineering progress at a rapid 
pace ; but when reports such as this appear in papers it is not 
wise to make a fuss or get excited. tt is better not to take 
notice—as you did, Sir. A man builds a toy railway on which 
he runs a toy train on known principles. He invites to see it a 
party of unscientific gentlemen, and shortly afterwards articles 
appear in newspapers about a new and wonderful discovery. 
Our existing systems of transit are doomed, our leading engineers 
have been asleep, and a man hitherto practically unknown 
springs into prominence. What is the effect ? People begin to 
talk an unusual amount of nonsense. Credit is bestowed 
upon someone who has no right to it, and recognised authorities 
on such matters sink into oblivion, As a transporter for light 
articles the Bachelet system may find a field of application. 
I do not say that the whole thing is absurd. What 
I do say is that its usefulness has been greatly exaggerated. 
Much has been made of the fact that the system eliminates 
friction, because the trains do not run on rails, but what about 
air resistance at 300 miles ? Naturally, it does not count ! 

Edison was once a great inventor, a man with a colossal brain. 
He is said to have invented electric light, the dynamo, the tele- 
phone, and a host of things he has had nothing whatever to do 
with. But Edison has lost his fame. Anyone who likes to take 
the trouble to rig up apparatus and perform some experiment 
not generally known to the public is now welcome to notoriety. 
Within engineering and scientific circles this causes amusement ; 
outside such circles it has a bad effect. We are all apt to under- 
estimate other people’s difficulties ; we are all apt to make 
mistakes. The daily papers do not specialise in any sense of 
the word. Their editors are expected to provide with great 
rapidity all kinds of news, and the errors they sometimes make 
are perhaps in a measure excusable. You cannot expect 
a man who can write a good description of a prize fight to describe 
an engine, and a man who can describe an engine cannot describe 
a prize fight. But when a man undertakes to deal with some- 
thing he does not understand he ought to consult some recog- 
ni authority. 

I have referred to but one example of journalistic misjudgment. 
There have been others far more serious. At times of calamity 
the Press has a great duty to perform. It has to put before the 
world very rapidly details of how the accident occurred and to 
say if possible how it might have been avoided, or how the 
results might have been rendered less disastrous. People, 
unfortunately, are far too ready to blame and condemn those in 
authority and to form all kinds of theories without properly 
understanding the facts of the case. Reporters in their haste 
to get together information accept almost any story that comes 
to them, and a hopeless muddle of conflicting statements fre- 
quently results. If a ship sinks the captain is criticised by 
people who have never been to sea, and who know no more 
about ships than ships know about them. If an accident occurs 
on a railway we hear of all sorts of wonderful inventions, and 
railway directors, gers, and engi ‘8 are severely repri- 
manded for not adopting them. At the time of the Aisgill 
disaster there was a great outcry because the train that came to 
grief was not fitted with electric light, but when the matter was 
properly investigated it did not seem that electric light would 
have made much difference. 

A true inventor is a useful man, who ought to be well re- 
warded. A crank is a public nuisance, and ought to be put 
away in a home, and a journalist who cannot distinguish an 
inventor from cranks like these latter ought to seek the assist- 
ance of someone who can. If everyone who sets out to write 
took the trouble to learn something about the things they write 
upon it — be better for themselves, and far better for the 
r inder of the cc ity. 

We have not seen the last wonderful invention ! Many others 
are to come. But great changes do not take place suddenly. 
Knowledge is accumulated in instalments, like rain-water in 
a bucket, and if a man claims to have invented something t hat 
is going to revolutionise the existing order of things it is pretty 
safe to assume that it is of no particular importance. 

June 17th. M. Y. 











PERMUTIT WATER SOFTENING PLANT AT HOOTON, 
CHESHIRE, 


Srr,—The description of the above in your issue of 12th 
is i ing as ting to the first plant on this system, for 
dealing with a public supply in this country—probably the first 
in any country. 

In considering the suitability of such a system as compared 
with others already in use, two points appear of paramount 
importance, namely :— 

_(1) The suitability of the treated water for the purpose in 
view. 

(2) Its cost as compared with other systems having the same 
end in view. 

Taking point No, 2 first, the cost for 1000 gallons is given as 








0.7d. The cost of salt alone is not given, but its quantity is 
stated, namely, 2 tons 17 ewt. per 12 hours—that is to say, 
per million gallons. 

Two millions of gallons are treated every 24 hours, so that 
the total annual output is 730 millions, the hardness of which is 
reduced from 19 to 9, equal to a reduction of 10 grains per gallon. 
Allowing 0.2d. for labour and general charges, there remains an 
amount of 0.5d., which probably is about the right proportion of 
cost to charge for salt alone. 

The yearly quantity of salt on the above basis works out at 
2080tons. 0.5d. per 1000 means salt at 15s. per ton on the above 
—* vr lower than the market price for the vacuum salt 
employed. 

t 15s. per ton the annual figure for salt works out at £1560. 

Looking now at the cost for softening the water to the same 
extent with lime of 90 per cent. purity, a quantity of 0.9 lb. 
—" gallons would suffice, equal to 8 cwt. and 41b. per 
million. 

For the 730 annual millions 293 tons would therefore be 
— which at the price of £1 per ton works out at £293. 

xcess cost of salt as compared with lime £1267. 

These figures show the cost for salt with the Permutit plant 
in this instance to be 5.3 times as great as would be the cost 
for lime if that method of treatment were employed. 

Returning now to point No. 1, suitability of water for its 
purpose. In this respect, again, the balance is in favour of lime 
treatment, by which the total solids in solution in the water 
would be reduced, whereas the Permutit system actuully adds 
slightly to them, as in lieu of the 10 deg. of lime removed there 
are substituted about 10.6 deg. of carbonate of soda, a form 
of chemical impurity which may be good for wool-washing, the 
purpose to which I understand the Permutit system was 
originally applied in Germany, but surely an undesirable addition 
to water for drinking purposes ; its troublesome effects in hot- 
water systems and steam boilers are well known. 

Simplicity.—Had the lime system been employed, the iron 
would have been removed without additional apparatus, avoid- 
ing the special plant for the purpose which is a necessity with the 
Permutit system, as the presence of iron in the water supplied 
to the softening part of the Permutit plant would cause it to fail. 
It would therefore appear that as compared with the lime system 
the Permutit supplies water less suitable for its purpose, the cost 
of working it is many times greater, while the process in the 
above inst is more complicated to the extent of the separate 
iron separating apparatus. Witi1am Bosy. 

London, June 15th. 








THE NORTHUMBRIAN. 


Srr,—I was very pleased to read the letter from Mr. Knight, 
as no doubt you will well remember the heated discus- 
sion about this engine thirty-one years ago—and am sorry 
that Mr. V. Pendred is not with us now. The argument arose” 
through Mr. Nasmyth sending a sketch to your paper saying 
it. was the ** Rocket” as she appeared at the Rainhill trials. 16 
was then pointed out by the late J. Watt Boulton that the 
sketch was the ‘‘ Northumbrian,” and not the “* Rocket.” 

Now, thirty-one years have passed by and many of those who 
took up the argument are also gone. Thanks are due to Mr. 
Knight that he has come forward with some proof that the 
first sketch of Nasmyth’s was not the ‘‘ Rocket.’ Many of the 
old Liverpool and Manchester locomotives came into our 
possession and were converted. The old engine that was used 
at the Manchester end of the line during the construction—a 
oe of which is reproduced and issued by the London and 

orth-Western Railway (postcards)—was given to my father 
by one of the Stannards, who was an assistant to Stephenson 
during the construction of the line. 


Cheadle, June 16th. James Watt Bovutrton. 








THE RAILWAYMEN’S CONGRESS. 


Tue first annual general meeting of the National Union of 
Railwaymen opened on Monday at the Albert Hall, Swansea. 
Mr. A. Bellamy, the President, was in the chair, and delivered 
a presidential address which was remarkable for its moderation. 
He said that already the experiment of fusing their three separate 
trade union organisations into one great powerful central 
union had been justified. The new organisation had met with 

at success, a success which had confounded the sectionalists. 

ts appeal had met with a response phenomenal in the history of 
trade unionism. Those who were pessimistic as to the possi- 
bilities of organising railwaymen had been astounded. hen 
the new union was launched in London fifteen months ago the 
membership of the three unions combined was close on 180,000, 
but their membership had now reached 300,000. He was still 
not satisfied, and should not be until the non-unionist had been 
eliminated from the railway service. The effect had not been 
confined to membership ; it had improved the morale of the men 
employed on railways and increased the power of the Union 
for useful work on behalf of its members. It had rendered the 
task of negotiating with the railway companies a much easier 
one, and the fact that they were at present engaged in hammer- 
ing out a new scheme for the settlement of disputes and the 
adjustment of wage conditions with the representatives of the 
companies was conclusive proof of the wisdom of the step which 
had been taken in increasing the scope of the organisation. 
From that position it was not their intention to recede. So long 
as the Executive Committee had the support of the members 
and represented a majority of the men os in the railway 
service they would claim the right to speak on their behalf and 
to negotiate direct with the railway companies. He fully 
recognised that increased power brought additional responsi- 
bility on members and officers alike. Mere bigness did not 
justify tyranny ; might was not right; and the use of a large 
and powerful organisation must be exercised with discrimination 
and with common sense. The rules of the N.U.R. were framed 
on democratic lines, and upon them at that meeting was placed 
the responsibility of deciding its future policy. If that policy 
was to be carried out, and if that great union was to succeed, 
it could only be by the loyal adhesion to rules by the members 
and by the unswerving support of the Executive Committee 
which was elected to administer them. The protection of the 
members from injustice and the assistance of the union in im- 
proving their position, could only follow if there was a steady 
resistance of all anarchistic tendencies and a steady reliance 
upon those charged with the responsibility of conducting its 
affairs. A further step had recently been taken towards the 
creation of a still greater industrial combination. An alliance 
had been entered into with the miners and transport workers 
which constituted the largest and most formidable labour 
combination the world had ever seen. It was neither revolu- 
tionary nor Syndicalistic. It was a force that was not intended 
to be used indiscriminately or frivolously ; it was not to be used 
like “a steam hammer to crack a nut,’’ but it was a solidifying 
movement for mutual co-operation in times of national emer- 
gency. It was forthe Congress to approve or disapprove of their 
action. The near approach of the end of most of the agreements 
with the railway companies had led to the launching of a new 
programme. That programme was the result of careful con- 
sideration by their Goansiltace. Suggestions were invited from 
all the branches, and the Committee had sought to embody in 
concrete form the greatest possible number of points on which 
there was the largest agreement. It was useless to attempt in a 
national movement a detailed prog for each grade. Such 
a course would deieat itself. The programme was at the same 
time simple and comprehensive. It sought the establishment oi 
an eight-hour day to increase leisure, and by an increase of 5s. 
per week all round to add to the comfort and happiness of the 
men employed on the railways. It was for them to give those 
demands an emphatic, and, he trusted, a unanimous stimulus, 
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THE MULLER CONDENSER. 


A system of extracting the air from the vacuum cham- 
bers of condensers which has been extensively adopted 
in Germany and en the Continent generally is illustrated 
herewith. It is the invention of Dr. P. H. Miller, of 
Hanover, and depends for its action on a water jet air 
ejector, the water used in the jet being the same as is used 
for cooling purposes on its way from the pump to the con- 
denser. The illustrations, Figs. | and 2, show diagram- 
matically a surface condenser plant in which the water is 
lifted in the usual manner by means of a single-stage 
centrifugal pump A, and is forced under pressure through 
the air ejector B and condenser tubes. In the nozzle 
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water in its passage into and through the condenser, be 
sufficient to ensure the free discharge of the separated air 
and incondensible gases through the vertical air tube. 
Where, however, the water level of the discharge circulat- 
ing water tank is so much below the separator cone that 
the pressure in the latter is lower than that of the atmos- 
phere, and the air and gases cannot freely escape into the 
open, the air duct from the separator cone is connected to 
the discharge or syphon pipe from the condenser. Here 
the air and incondensable gases mix with the discharge 
water and are carried by it into the tank below at atmos- 
pherie pressure and are there liberated. When the air 
ejector and the condenser work in parallel a portion only 
of the cold circulating water from the centrifugal pump is 
used for the jet of the air ejector, and the bulk of the water 





condensing plant of equal capacity and efficiency y; 
such air ms Lorem but the weight of water to bel oun 
by the pump is similar. On the other hand, oe 
working in parallel the system requires a heavier pum, 
supply than plants without the air ejector, but the ».! 
sures are the same in both. Pree: 
As will be seen, the Miller condenser could scarcely be 
more simple, the only working, mechanism being ‘t 
centrifugal pumps, a large one for the cold cireulag. “ 
water and a small one to exhaust the water of condenac 
tion. Where a head of water sufficient for effectiy, 
circulation is available the foree pump may bv dispensed 
with. In the vacuum chamber the steam flows jp on 
single stream through and between the nest of tubeg — 
at right angles to them, no baffle plates bein. required 
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of the air ejector the pressure is transformed into | supplied by the pump passes direct to the condenser tubes. | 


velocity in a well-known manner, and the descending | 
jet absorbs and carries with it the air and incondensible 
gases which it has drawn from out of the condenser chamber 
into the diffuser, and compresses them to atmospheric | 
or, if necessary, a higher pressure. From the diffuser the 
air and water in intimate mixture enter the separating cone 
C, wherein the velocity of the mixture is sufficiently 
reduced to allow the air to separate, rise and escape into | 
the open through the tube D, while the water, which has re- 
acquired the necessary pressure, continues its course from | 
the separating cone into and through the condenser, where | 
it condenses the steam and becomes warmed in the process | 
before being exhausted. | 
The air ejector may be worked in series or in parallel | 


Fig. ARRANGEMENT OF THE MULLER CONDENSER 


After passing through the ejector, where it extracts and 


| cools the air, the jet water passes through the diffuser and 


separator cone and returns to the suction pipe of the 
centrifugal pump, where it is used again. This method 


| of working is advantageous when the discharge water tank 


is situated at a much higher level than the separator cone— 
for instance, when the condenser is connected to work with 
a re-cooling plant. 

In such a case, with the plant shown in Fig. 2, the 
pressure in the separator cone would be excessive, impair- 
ing the efficiency of the ejector and increasing the power 
required to operate it. By operating the air ejector and 
condenser in parallel, however, the pressure in the separator 
cone will be at or about atmospheric, and only that pro- 
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Fig. 2—-THE MULLER CONDENSER ARRANGED IN SERIES 


with the condenser. When worked in series the whole of 
the cold circulating water from the pump passes first 
through the ejector in which it forms the jet, and then 
through the condenser from which it is discharged as warm 
water, as shown in Fig. 2. When the separator cone is 
situated above the water level of the warm or discharge 
circulating water tank, and the return pipe from the 
condenser discharges into the tank below the water level, 
this return or discharge pipe forms a syphon and the 
pressure in the separator cone is lower than it would be 
were there no syphon. Where the difference in height 
between the separator cone and the water level in the tank 
is only slight, as in Fig. 2, the pressure in the separator 
cone, though reduced by the syphon effect, will fstill, 
owing to the resistance to be overcome by the circulating 





portion of the cold pump supply requisite for the full 
discharge of the air from the vacuum chamber need be 
passed through the ejector nozzle. On the other hand, the 
main stream of cooling water can be raised to the pressure 
requisite to force it through the condenser tubes and to 
the height of the discharge tank or cooling tower without 
the necessity of considering the effect of such pressure on 
the operation of the air ejector and separator cone. The 
proportion of water to be by-passed from the main stream 
to the ejector for any given volume of air will, of course, 
depend on the pump pressure of the cire-1lating v ater. 

t will begZobserved that when working in series the 
Miller system requires a higher initial pump pressure for 
the circulating water in proportion with the work the 
latter has to do in the air ejector than is required in a 


| 


Frictional resistance is thus reduced to a minimum, 
After the two pumps controlling the circulating water and 
the water of condensation have been started up and the 
water sluice valve has been opened, the condenser begins 
at once to exhaust, a 50 per cent. vacuum being obtained 
usually in two or three minutes from starting. In case 
of a sudden inrush of air, with the Miller condenser the 
only effect would be partially todestroy the vacuum. The 
supply of water to the jet would not be interfered with, 
and the air ejector would continue to work, dealing to the 
best of its capacity with the excess of air, but with inferior 
results, until the air leakage had been made good. 

In the unlikely event of the failure of the centrifugal 
water pump the air ejector will cease to draw air from the 
vacuum chamber, and the suction pipe will be auto- 
matically closed by the valve FE shown in section in Figs. | 























Fig. 3—MULLER JET CONDENSER 

and 4, while the mixing chamber of the ejector will be 
automatically opened to the atmosphere preventing cold 
water from entering the vacuum chamber. 

A further advantage claimed for the system is that 
the air is reduced to the temperature and to the volume 
corresponding to such temperature of the cold water ejector 
jet by which the air is drawn from the vacuum chamber. 
This is an important factor with regard both to the 
efficiency of the condenser and the power required to 
effect the exhaustion of the air. Again, as regards light 
loads, the usual practice is to reduce the output of circulat- 
ing water, and consequently the pump power required. 
In the Miller condenser the full load supplyfof‘circulating 





water is maintained and the vacuum is improved on the 


' light load, with the result that the higher efficiency gain 
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——— 
in the steam turbine compensates for the comparatively 
higher pump power developed. i 

The salety valve E above referred to is shown drawn 
to a larger seale in Fig. 4. Its action is as follows :— 
When the flap valve a is open 80 as to uncover the port b 
of the casing ¢, the air can pass into the mixing chamber 
the ejector without altering the direction of flow. 


a, flap valve is mounted on a lever d pivoted at e, and 
‘s actuated by the stem / of the piston, which slides in 
be evlinder h. The space above the piston is connected 


with the pressure water space of the ejector, either directly 


by the pipe 4 or. by an auxiliary controlling device, as 
shown at the foot of the illustration. When the space is 
connected direct to the pressure chamber of the ejector 
the space below the piston is open to the atmosphere 
either direct or through the agency of a valve k. The 


action of the apparatus is as follows :—If there is no 
pressure in the pressure chamber of the ejector there will 
be no pressure in the space J above the piston. The 
spring » keeps the piston in its uppermost position, and 
the flap « closes the port 6; but when there is a suffi- 
ciently high pressure in the chamber of the ejector the 
piston q is forced down against the action of the spring. 
The flap valve a—shown in a half-open position—will 
then open fully by gravity if there is no vacuum in the 
condenser. Should there be sufficient vacuum, the flap 
valve will be kept up against its seat by the atmospheric 
pressure on the other side. The piston will, however, 
descend, and as soon as the vacuum is restored by the 
action of the ejector on the left-hand side of the flap valve, 
the valve will open automatically. In order to admit 
air automatically into the mixing space of the ejector, 
as soon as the flap valve a 1s closed the piston uncovers 
the annular port q in the cylinder wall h, and air is allowed 
to pass from the space below the piston through the 
passages m into the casing c, and from there into the mixing 
chamber of the ejector. It will be seen that double security 
is provided against the flooding of the condenser, as the 
air pipe M—see also Fig. I1—is automatically closed, 


























Pig. 4—-AUTOMATIC VALVE 


and at the same time the vacuum in the mixing chamber 
of the ejector is destroyed by establishing a connection 
with the atmosphere as soon as the pressure in the pressure 
chamber of the ejector is insufficient for its work. The 
space n below the piston is closed to the atmosphere by 
the valve k, and the pipe o connects the space n with 
the discharge pipe of the ejector. When the discharge 
pipe of the ejector is obstructed, therefore the pressure 
in the spaces above and below the piston is the same, 
and the flap valve will be prevented from opening and 
admitting water to the vacuum space of the condenser. 
When the ejector is working properly and the vacuum 
Taises the piston, the valve k below the piston is also 
lifted, allowing the air to enter the space n, whence it 
passes through the ports 7 and passages m by way of the 
casing c to the mixing space of the ejector. An auxiliary 
controlling device is shown at the bottom right-hand 
corner of Fig. 4, the object of which is to cause the piston g 
to perform at once the whole stroke as soon as the water 
in the ejector falls below a certain pressure. 

A sectional view of the Miller jet condenser is given in 
Fig. 3. As will be seen, this is equally as simple in con- 
struction as the surface condenser. At starting up the 
condenser chamber being open to the cold water supply 
at the branch A, a vacuum is produced in the chamber by 
means of an auxiliary steam ejector or exhauster and cold 
water is drawn by suction through the branch A! into the 
condenser, The vacuum and water circulation having 
been established, the centrifugal pump G is started, and 
the steam ejector shut off. The condenser will then con- 
tinue to operate without further attention. The jet of 
cold water rising from the supply pipe through the nozzle B 
draws with it the air and incondensible gases liberated in 
the vacuum chamber D, and carries them through the 
combining cone C, wherein they are slightly compressed 
into the upper chamber E. As @ consequence, the absolute 
pressure is higher in this chamber than -in the lower 
condenser chamber, and the water, which is maintained at 





a given level, flows in sheets from the upper chamber through | everywhere, and succeeded by this and other means in 
securing a regulari 


the radial openings at the bottom of the inverted cone 
into the lower part D, wherein it meets and condenses the 
exhaust steam from the engine which enters by the branch 
F. The water of condensation falls into the hotwell and 
is discharged by means of the centrifugal pump G. The re- 
leased air and incondensible gases are drawn through the cold 
water jet B and are exhausted at their lowest temperature 
and volume through the pipe H by means of the second 
ejector I. This is operated by the hotwell or warm water 
discharge under pressure produced by the pump G. In 
the combining cone of this second ejector the air and gases 
are compressed to the pressure of the atmosphere before 
being exhausted into the open. The water level in the 
upper chamber E is governed by an external water gauge 
and adjustment of the radial clearances, while an auto- 
matic vacuum breaker is provided which on the failure 
of the centrifugal pump immediately operates to stop the 
inrush of cold water. 

The following data of tests of Miller plants which have 
been carried out at power stations on the Continent have 
— supplied to us by the inventor, and speak for them- 
selves :— 


Achern Norddeutsche Gummersbach 
(Baden), Hiitte (Bremen). (Difering- 
hausen), 
Normal load, kilowatts 1500 2000 3000. 
Temperature of circulat- 
ing water at pump, 
Ce ss Pee 4s Se SS ee 
Temperature of circulat- 
ing water at exhaust, 
Sc ae ORS. acs 50 OO saith Gace ae 
Temperature of con- 
densed steam, deg. 
rE ae rere coe SS 
Vacuum, per cent,  * oo os oe 98.538 
Vacuum per cent. of 
theoretically possible 99.6 .. OF.76... 5 OO.88 


The licensees for the construction of this condenser in 
the United Kingdom are Willans and Robinson, Limited, 
Musgraves, Bolton, and D. Adamson and Co. 








FAMOUS ENGLISH RAILWAY ADMINIS- 
TRATORS. 


THE appointment of an American general manager for 
the Great Eastern Railway, or, rather, the reason advanced 
for making it, has naturally drawn attention to the different 
plan of railway administration followed in England and 
America respectively. These differences will be familiar 
to the readers of this paper, and need not be recapitulated. 
Nor need they be criticised, as it may be taken for granted 
that England and the United States have each developed 
an administrative system best suited to its individual 
requirements. The position of general manager of an 
important British railway is one of immense importance. 
To be successful the man must be of vigorous intellect and 
active habits, and should combine great firmness of pur- 
pose and perseverance with the grace of a conciliatory 
spirit. He must be skilled in devolving the execution 
of his ideas upon others, and resolute not to be drawn into 
dealing personally with details. The conflicting interests 
of many districts and industries have to be smoothed 
out ; schemes must be carefully coached through Parlia- 
ment; hence, the saying that “ every general manager 
becomes half a lawyer;’”’ the inventions of science need 
examination ; and a mass of economic problems call for 
solution. Lastly, from sharing with the secretary and 
solicitor the custodianship of the company’s policy for 
many years ahead the general manager must be reticent 
and cautious in his public utterances. 

In early days ex-officers of the Navy and Army were 
preferred for the post, on the grounds that maintenance 
of discipline was the principal thing needful. It was 
soon realised, however, that the general manager should 
have had a practical, but not necessarily technical, railway 
training. Many of the most successful managers have 
risen from the lowest rungs of the ladder; the majority 
ascending through a commercial department, like the 
goods; some through the traffic, and some through the 
engineering ; while there is a modern tendency to appoint 
the company’s lawyer. But while, broadly speaking, 
the directors do not interfere with the general manager’s 
discharge of executive details, there have been chairmen 
whose knowledge, energy, and enthusiasm led to their 
taking much of this upon themselves. Such chairmen 
have been almost invariably practical railway men, and 
sometimes have acted as general managers of the lines prior 
to their elevation to the boards. On the other hand, 
we more frequently come across general managers who 
have ruled the board, compelling it to adopt views which 
they themselves originated. 

The general managers of our great railways are seldom 
long-lived. So absorbing and exacting are the demands, 
that only those of abnormal vital powers survive the 
strain. Seventy is not old for a judge or a bishop, but 
few railway managers live to that age, as they are pre- 
maturely aged or broken in health by the constant strain 
of the work, with its long and irregular hours. The death 
of Sir Frank Ree is the latest addition to the long list of 
those who have succumbed at the age of sixty or there- 
abouts. Still, there have been notable cases of longevity, 
as will be seen. 

At the present juncture the careers of our most eminent 
railway administrators in the past may be recalled. 
Captain Mark Huish was our first great railway adminis- 
trator, and one of the most remarkable of any age. He 
entered the military service of the E.I.C. at an early age, 
but, resigning his commission shortly after the beginning 
of the railway period, he became secretary and general 
manager of the Glasgow and Greenock Railway in 1840. 
Here his activity and powers of rapid organisation and 
discipline soon attracted attention. When the Liverpool 
and Manchester and Grand Junction systems amalga- 
mated he was offered and accepted the post of general 
manager. The fusion of the Grand Junction and London 
and Birmingham Railways in 1846, under the title of the 
‘* London and North-Western Railway,” was in a great 
measure due to him. He became the first general manager 
of the amalgamated concern, and the foremost public 
authority in railway management. Captain Huish’s 
rule was most arbitrary, but it was based upon sound 
commercial principles as well as upon an admirable system 
of centralisation. He enforced the utmost responsibility 





uring ity, safety, and celerity in railway 
travelling, together with a command over sudden and 
overwhelming irruptions of traffic, never known before. 
His management of the unprecedented exhibition traffic 
in 1851 was a wonderful achievement for these days. In 
1852 he pre sented to the Institution of Civil Engineers 
a suggestive paper on railway accidents, in which he 
invented the familiar term “ rolling stock.” 

Huish’s fame mainly rests, however, upon his policy 
of drawing the principal northern lines into a confederacy 
with Euston-square as its base. For more than a decade 
he successfully pursued the creation of the most wide- 
spreading combination ever known in the annals of 
British railways. With consummate skill he played off 
rival companies against one another, and when diplomacy 
failed he set up “* junction barriers,” in the shape of such 
annoyances as misfitti or tions, running wers 
rendered a dead letter, &c., while in the last resort he had 
recourse to a system of downright terrorism, as, for example, 
at Chester and Manchester, where he forcibly ejected 
booking clerks from their offices, destroyed tickets and 
advertisements, set up barricades to prevent omnibuses 
entering the station precincts, tore up the rails, tampered 
with signals, and procured the arrest of travellers arriving 
by the rival line as trespassers. 

In 1852 Captain Huish was within an ace of bringing 
off his most ambitious coup, an absolute and entire fusion 
of the North-Western and Great Western Companies, 
the effect of which would have been to hand the nation 
over to a railway monopoly. The ‘ Euston-square 
Confederacy ’’ was eventually broken up, partly by legis- 
lation which declared Captain Huish’s secret agreements 
to be ultra vires, and partly by the action of one of his 
disciples, Mr., afterwards Sir Edward Watkin, who, 
as manager of the Sheffield Company, concluded behind 
his back in 1857 the famous “‘ Fifty Years’ Agreement ”’ 
with the Great Northern. Nothing then remained of 
the elaborate edifice which the North-Western manager 
had so laboriously built up, and in the following year he 
resigned his post to become deputy chairman of the 
Electric Telegraph Company. On his retirement he was 
presented with an address and handsome testimonial 
from upwards of 5000 North-Western servants, “ from 
the humblest workman on the line.” 

Captain Huish died on January 18th, 1867, at his 
Isle of Wight home. It is curious that while his tombstone 
records his former service in the Bombay Infantry, there 
is not a word about his important career with the greatest 
of English railways. It is also a pity that no memoir of 
this remarkable railway administrator, whose name was 
once in everybody’s mouth. was included in the “Dic- 
tionary of National Biography.” 

Only four years intervened between Captain Huish’s 
resignation and the North-Western being again dominated 
by another great railway personality in Mr. Richard Moon. 
The latter began his career in the service of the Grand 
Junction Railway. He joined the North-Western board 
in 1847 and was appointed chairman in 1862, which position 
he held for twenty-nine years, and during that period the 
history of the undertaking was the history of his active 
and laborious life Moon’s ideal was to make the North- 
Western the best railway in the world, but he entertained 
no dreams of a railway empire with its capital at Euston ; 
rather, he cold-shouldered alliances of any sort. ‘‘ The 
New York Central was not more absolutely the creation 
of Commodore Vanderbilt than the North-Western of 
to-day is the embodiment of the energy and foresight 
of Sir Richard Moon ”—he was created a baronet for his 
services in 1887—wrote The Times on his retirement. 
When he was not at Euston in consultation with his officers 
he was more often than not somewhere down the line 
watching how things were going on. It was no unusual thing 
for him to be hard at work with the engineers over plans 
and estimates till after midnight, and then off at seven 
the next morning to consider the question on the ground. 
In his seventy-seventh year he was seen climbing ladders 
on the new Stockport Viaduct to examine the progress 
of the works. If there was anything that escaped his 
attention his officers, at least, never found it out. 

Many stories were told of Moon’s autocratic behaviour 
towards the staff, and even towards his directors. ‘‘ Never 
let me see that man’s face again!” was the sentence he 
pronounced on a clerk, who came to the office on a Satur- 
day morning in summer, attired in flannel trousers. To 
a director who brought a newspaper into the board-room 
he severely remarked : “ It is not the custom at Euston 
to read newspapers at board meetings. John,” turning 
to a servant, ‘ take away Mr. ’3 paper.” If he 
heard a porter mispronounce the name of a station he would 
call the man to his carriage and correct him. At one 

riod this autocratic chairman could not brook the 
existence of a general manager. In 1874 Mr. Cawkell 
resigned the active management of the line, and Mr., 
afterwards Sir, George Findlay succeeded him, but with 
much curtailed powers and duties, and the title of “chief 
traffic manager.” Six years later the post of general 
manager was restored, and Findlay occupied it until his 
death in harness in 1893 at the age of sixty-three. Moon 
and Findlay thoroughly understood one another, and 
these two strong men formed an irresistible combination. 
Nothing ever distracted them from the regular and noise- 
less promotion of North-Western interests. 

In his later years Sir Richard Moon was not easily 
convinced of the merits of any improvements which did 
not emanate from a member of his staff, and his great force 
of character led to his assuming and maintaining a pre- 
dominance, which could not permanently be retained with 
advantage to the interest of British railways. Among 
the questions on which he entertained no doubt what- 
ever was that it was not desirable for the North-Western 
to cultivate suburban traffic. This policy his successors 
did not seriously set about reversing until 1907, when the 
still uncompleted scheme of an electric railway to Watford 
was promulgated. Sir Richard died in 1899, in his 
eighty-sixth year. His life story forms another notable 
omission from the “‘ Dietionary of National Biography ; ”’ 
but that of his able lieutenant, Sir George Findlay, who 
was offered the chairmanship on his retirement, but 
preferred to remain general manager, is included, mainly 
on the strength, we surmise, of the authorship of that 
valuable treatise, ‘The Working and Management of an 
English Railway.” 











688 


THE ENGINEER 


Jone 19, 1914 








In the “ eighteen-sixties”’ the Great Western Railway was 
not the immense, wealthy, well-organised, and enterprising 
undertaking it has now been for some years. The system 
was then a comparatively small one, while the ‘“‘ wide ” 
gauge fiasco had not only crippled its finances, but isolated 
it from healthy competition and improving intercourse 
with the other railway systems of the country. In 1863 
Mr. James Grierson was appointed general manager, but 
without the assistance of a practical railwayman at the 
head of affairs he was unable to stay the rot. In 1865 the 
company reached the lowest ebb of its fortunes. The 
seliing price of its shares sank to 38}, and a receivership 
seemed imminent. At this crisis the celebrated locomo- 
tive engineer, Sir Daniel Gooch, who had left Swindon to 
superintend the establishment of telegraphic communica- 
tion between England and America, was invited to take 
over the chairmanship. 

Under the Gooch-Grierson régime the Great Western 
Railway was metamorphosised. From being a com- 
paratively small undertaking it became the largest as 
regards mileage in the kingdom, while the price of its 
shares rose to 160. Mr. Grierson, whose great work on 
railway rates is a classic, died at his post in 1893 at the age 
of sixty. Without the splendid foundation laid in the 
face of tremendous difficulties over a period of nearly 
thirty years by the above pair, the subsequent more 
brilliant—from the popular standpoint—era of Great 
Western history would have been impossible. The final 
consolidation of the system, together with its present 
reputation as a provider of appreciated travel facilities— 
corridor trains, rail motor cars, road motor services, long- 
distance non-stop runs, &c.—were almost wholly brought 
about under the chairmanship of the late Lord Cawdor, 
who was singularly fortunate in his succession of general 
managers, Sir Joseph Wilkinson and Sir James Inglis. 
Both of the latter died in harness at the age of sixty. 

The death of Sir James Allport in 1892 snapped the 
last link between the primitive railways and the modern. 
He was twenty-eight years old when he entered the service 
of the Birmingham and Derby Railway in 1839 as chief 
clerk, from which he speedily rose to be “ carrying 
manager.” When the Midland Company was formed in 
1844 Allport’s services were dispensed with, and Hudson 
found him a place on the Newcastle and Darlington, 
where he put the finishing touches to piecing up the East 
Coast route, “ the desert line by Berwick.” From 1850 
to 1853 Allport was employed by the Sheffield Company. 
He then returned to the Midland as general manager, 
and held that post till 1880, except between 1857—9, when 
he acted as managing director of thé shipbuilding firm of 
Palmer, but, at the same time, was a director of the 
Midland. It was during these twenty-seven years that 
the Midland grew from a provincial line into one of the 
chief railway systems. 

It has been said that what Rowland Hill did for 
the Post Allport did for railway passengers. The 
modern era of travelling began in 1872, when Allport 
introduced the practice of admitting third class to the 
best trains. He was a firm believer from the first in the 
eventual success of a course regarded at the time by most 
railway managers and shareholders as revolutionary, 
and it is written of him that “‘ in after life he looked back 
on the improvement of the third class passengers’ lot as 
the most satisfactory episode in his career.” His impor- 
tation of Pullman cars led to a remarkable improvement 
in British coaching stock, and he was mainly instrumental 
in popularising sleeping and restaurant cars in this country. 
In 1880 he retired from active management of the line 
on account of failing health, but remained an industrious 
member of the board down to his death. The Times’ 
obituary stated that ‘‘ during his last years he occupied 
himself in collecting and arranging the documents and 
reminiscences of his long and varied career,” but, alas ! 
they have never been published. 

Sir Edward Watkin played a leading réle in the arena 
of railway politics during the second half of the preceding 
century, and he was perhaps better known to the general 
public than any other railway administrator in the 
country. But, notwithstanding his vast experience and 
reputation the actual practical working of a railway was 
a subject he never studied and never really understood. 
Watkin was appointed secretary of the Trent Valley line 
in 1845, and on its absorption by the North-Western in 
1846 he was “ taken over with the rolling stock.” After 
spending eight years at Euston he was transferred to the 
Sheffield Company as Captain Huish’s nominee, where he 
attained the position of general manager, and eventually 
became chairman. It was his intrigues against his old 
master that primarily contributed towards the overthrow 
of the Euston-square confederacy, and earned for the 
Sheffield Company the name of the “ railway flirt.” He 
was made chairman of the South-Eastern Railway in 
1867, and during his career he was a director of several 
other railways. 

Sir Edward is, however, best remembered for his advo- 
cacy of the Channel Tunnel scheme. He was obsessed 
with the idea of forming a continuous route between 
Lancashire and France via Dover, and as part and parcel 
of that project he succeeded in transforming the Sheffield 
from an East and West line into a trunk artery. The 
‘** Railway Macchiavelli,” as an opponent once styled the 
active baronet, had always many irons of all shapes and 
sizes in the fire. He had a scheme for the union of the 
Welsh railways, for an Anglo-Irish submarine tunnel, for 
a ship canal from Dublin to Galway, and for a replica of 
the Eiffel Tower at Wembley. Lastly, Sir Edward 
Watkin, with his frequent special trains, his banquets in 
the experimental bore for the Channel Tunnel, and his 
exploitation of Mr. Gladstone’s political railway journeys, 
introduced a certain element of flamboyant American 
publicity methods into British railway life. 

Within the first ten years of its existence the Great 
Northern became one of the leading railways, owing to 
its first chairman, Mr. Denison, and its second general 
manager, Mr. Seymour Clarke, pursuing this object with 
devoted singleness of purpose. ‘‘ Thirty-five years ago,” 
said Lord Claud Hamilton, “ the staff of the Great Northern 
Company was considered in position, station, and ability 
second to none in the kingdom.” That is true, and it 
was due to the late Sir Henry Oakley’s methods. Sir 
Henry served sixty years with the Great Northern Rail- 
way, being general manager from 1870 to 1898, after 
which he was elected a director. Sir Henry died in 1912, 
jn his ninetieth year. 





The Great Eastern Railway wili ever be under a debt 
of gratitude to Mr. C. H. Parkes, who assumed control 
in 1872, and continued to hold the chairmanship for more 
than twenty years. Very early in his career he obliterated 
its legacy of notoriety from the old Eastern Counties, 
carried out the invaluable extension to Liverpool-street, 
and gave the company the premier position for punctuality 
of all lines running into London. Mr. Parkes’ name js 
commemorated in Parkeston Quay, Harwich, which 
established the success of the Great Eastern’s continental 
services. 

Lastly, mention must be made of Sir Charles Scotter’s 
great work on the London and South-Western. Begin- 
ning his career on the Sheffield system, where he earned 
rapid promotion, Scotter was appointed to the general 
managership of the South-Western in 1884, a position he 
held with such conspicuous success that on his laying down 
the reins of office twelve years later he had the satisfaction 
of seeing the company’s ordinary stock quoted at nearly 
double the price at which it had stood on his appointment. 
In the early * eighties’ the South-Western was neither 
prosperous nor popular. His tenure of office witnessed 
the improvement of the rolling stock and the general 
accommodation, the provision of much faster and more 
liberal train services, and the creation of fresh branches 
of revenue. 

The most notable achievement of his managership 
was unquestionably the acquisition by the company of 
the Southampton Docks, which, from neglect and obscurity, 
have advanced to be amongst the best-managed and most 
successful in the world. On his resignation his services 
were of too valuable a nature to be lost, and as director, 
deputy chairman, and finally chairman he continued to 
exercise control on the policy of a railway which, under 
his administration, rose from a struggling, second-rate 
concern to take its place amongst the prosperous main 
trunk lines of the country. His baronetcy was conferred 
on him in 1907. 

No other men are more worthy of honours in the gift 
of the Crown than our railway administrators. Mr. 
George Glyn, the first chairman of the London and North- 
Western, was raised to the peerage in 1869, five years 
after he had relinquished that post. This distinction was, 
however, conferred on him more on account of his services 
as a banker than as a railway administrator. Neverthe- 
less, he was prouder of the latter, and, in order to empha- 
sise this, he took the title of Baron Wolverton, a town 
practically created by the North-Western’s engine and 
carriage works, although he had no property in or near it. 
The first railwayman to receive a title for his railway 
services alone was Sir James Allport, whose knighthood, 
conferred in 1884, was described as being “in acknow- 
ledgment of the enlightened spirit with which he had 
administered the powers entrusted to him as a railway 
manager, and of the great benefits which the public have 
derived from it.” Sir Daniel Gooch was not, as generally 
supposed, the first railway baronet, for his baronetcy 
was the reward for his share in laying the first successful 
Atlantic cable. This distinction belonged to Sir Richard 
Moon. The first general manager to be knighted while 
in active discharge of his duties was Sir Myles Fenton, 
of the South-Eastern Railway, in 1889. Knighthoods 
are now generally awarded to the general managers of the 
leading railways. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. STIGLER, continental lift and elevator manufacturers, 
have arranged with Mr. Thomas W. How, M.I. Mech. E., to 
represent their interests in Great Britain, with offices at No. 17, 
Victoria-street, Westminster. 

Morris AND Lister, Limited, of 3 and 4, Palace Chambers, 
Bridge-street, Westminster, S.W., and Carlton Works, Lock- 
hurst-lane, Coventry, who have hitherto been representing 
Nalder Brothers and Thompson, Limited, to a limited extent 
for the sale of the latter firm’s manufactures, have now been 
appointed its representatives in the London and country dis- 
tricts heretofore worked by Messrs. Frampton and Paine, whose 
agreement for the agency has now expired. 

BriTaIN AND SIBERIAN TRADE.—It has been frequently said 
in these columns, as in others, that Great Britain takes but a 
half-hearted interest in the commercial development of Siberia, 
and we learn therefore with pleasure that a company called the 
British Engineering Company of Siberia, Limited, Central 
House, Kingsway, has been established to encourage trade 
between British engineers and Siberian consumers. The 
company does not work on the lines of the British Engineers’ 
Association ; it is purely a trading concern, and is, as we under- 
stand it, an ‘‘ agency” on a very large seale. It is not limited 
in any way to the number of firms it represents or as to the 
lines of trade which it looks after, but it represents only one firm 
in each line of business. We are informed that it is already 
acting for about sixty firms. 








Tue Royat Sanitary Instirute.—The twenty-ninth Con- 
gress of the Royal Sanitary Institute will be held in Blackpool 
from July 6th to llth next. The following programme has been 
prepared :—On Monday, July 6th, at 1 p.m., there will be a recep- 
tion of the members and delegates, in the Hotel Metropole, by 
the Mayor of Blackpool, followed by a public luncheon in the 
Hotel Metropole. At 3.15 p.m. the opening meeting of the 
Congress will be held in the Grand Theatre, and will be presided 
over by the Earl of Derby. On the Tuesday, at 10 a.m., there 
will be meetings of Section A, Sanitary Science and Preventive 
Medicine, in the Secondary School, and conferences of representa- 
tives of sanitary authorities and of engineers and surveyors, in 
the Secondary School. Marine excursions to Southport and 
Piel Island and motor excursions will occupy the afternoon. 
On the Wednesday, at 10 a.m., there will be meetings of Sections 
A, Sanitary Science and Preventive Medicine; C, Domestic 
Hygiene ; and a conference of veterinary inspectors in the 
Secondary School. There will also be an excursion to Preston— 
cotton mills and electric works—and a visit to Fleetwood— 
sewage pumping station, ice factory, trawlers, curing-houses, 
and fish market—while at 8 p.m. there will be a conversazione 
and reception, at the invitation of the Mayor. On the Thursday, 
at 10 a.m., there will be meetings of Section B, Engineering and 
Architecture, and conferences of medical officers of health and 
sanitary inspectors in the Secondary School, and in the after- 
noon a garden party at Rossall School, by invitation of the head 
master and council, and various excursions. On the Friday, 
at 10 a.m., there will be meetings of Sections B, Engineering 
and Architecture ; D, Hygiene of Infancy and Childhood, in 
the Secondary School ; conference of port sanitary authorities 
in the Secondary School; and the closing meeting will be held 
in the Secondary School at 1 p.m. There will be excursions in 
the afternoon and the congress dinner will be held at 7.30 p.m. 
On the Saturday excursions will be made to the Lake District 
and Douglas, Isle of Man. 
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FORTHCOMING ENGAGEMENTS. 


SATURDAY, JUNE 20ru, 


Puystcat Society or Lonpon.—Visit to the Cavendish 
Laboratory, Cambridge. The directors of the Cambrj 
Scientific Instrument Company have invited the Society to Visit 
their works. Leave Live l-street Station for Cainbri 
9.10 a.m.; travel by specia motor omnibuses to the works of 
the Cambridge Scientific Instrument Company, arriving at 
11,10 a.m.; visit to colleges, &c., 2 p.m.; visit to Cavendish 
Laboratory, 3 p.m.; tea by invitation of Lady and Sir J, j 
Thomson, 4.30 p.m.; meeting of the Society in the Cavendish 
Laboratory, 5 p.m. 


SATURDAY, JUNE 27rx, 


Tar Instirvurion or MunicrpaL ENGINEERS : 
AND NortsH-Eastern Districrs.—12.45 p.m., asseinble ay 
Leicester (Midland) railway station, and proceed by convey. 
ances on a visit of inspection to the Enderby and Stoney Stanton 
granite quarries. Arrangements will be made for blasting 
operations to be seen. 

TUESDAY, JUNE 23rp. 

Tue INstiruTion OF HEATING AND VENTILATING ENuiNERRs 

Summer meeting, to be held at the Imperial Hotel, |. »ndon, 
W.C. Paper by Mr. C. H. Avery on “ Some Experiments on 
the Loss of Heat from Buildings,” with discussion. Topica} 
question raised by the President, ** Foaming in a Steam Hoiler,” 
Report re research work. 9.30 a.m, 


THURSDAY, JULY 2np. 
Tue Instirution oF Crvi ENGINEERS.——Great Georg -street, 
Westminster, 8. The annual conversazione will be held at 
the Institution from 8.30 to 11,30 o’clock. 


FRIDAY anp SATURDAY, JULY 3rp anv 4ru, 
Tue Instirvrion oF Monicrpan ENGINEERS.—-North. 
Western District meeting. Friday: General Council meeting, 
tea and social meeting to be held at the Mitre Hotel, Man. 
chester. Saturday: Visit to the Ashton-under-Lyne, Staly. 
bridge and Dukinfield waterworks. ; 


WEDNESDAY, JULY 8ra. 

Dieset Enorne Users’ Assocration.—At the Institution of 
Electrical Engineers, Victoria Embankment, W.C. 4 p.m. 
There will be no meeting of the Association in the month of 
August. 


EASTERN 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


From our own Correspondent. 
F 


Iron Trade Quietude. 

THERE is not more than three to four days’ work a 
week being done at the finished ironworks in South Staffordshire 
at date. On every hand the situation is being met by a restric. 
tion of output, prices generally having fallen so low that there is 
no room for further cutting. A few ironmasters are still com- 
paratively well off, but they are a rapidly thinning minority. 


Bar Iron and Low Prices. 

The bar iron trade shows no further decline, but business 
all round is slow. The £8 10s. basis still rules for marked bars, 
which is a comparatively high price. Bars from the North 
Staffordshire districts arc nominally £7 5s., but it is stated that 
£7 is not refused for a good offer. Reliable second-class qualities 
of South Staffordshire bars make £6 10s. as a minimum, and 
go on up to £6 12s. 6d. perton. There is still keen international 
competition for the common bar trade, but district makers seem 
to be holding their own. Belgian prices fluctuate a good deal, 
but, putting the basis as low as £5 7s. 6d. net, it is found that 
consumers often prefer the home production at £6 2s, 6d., less 
24 per cent., the conditions involving much less anxiety. Some 
business is done in South Staffordshire common bars at £6 5s. 
Hoops keep at £7 5s, and gas strip £6 5s. 


Galvanised Sheet Trade. 

Sluggishness still characterises the galvanised sheet 
trade. Hesitaney is shown in placing orders for shipment. 
The exports last month were 54,397 tons, as compared with 
70,238 tons. Some makers are still quoting £11 f.o.b. Liverpool 
for 24-gauge corrugated sheets, protesting that they cannot be 
made to show a profit at anything less, but orders are being 
taken freely by other manufacturers on the basis of £10 L5s., 
and even less money has not been refused in some quarters. 
Black sheets are quoted af £7 10s, to £7 12s. 6d. for singles, with 
2s. 6d. additional for doubles and 12s, 6d. for lattens. 


Pig Iron. 

Pig iron is quiet, selling rather more freely. Smelters 
meet pressure for further concessions with a firm negative. 
Some of the prices quoted for South Staffordshire common forge 
are out of oAeakaaah with the market generally, being almost 
on an equality with part-mine at 50s. to 51s. Best all-mine 
forge makes 85s. to 90s., and best all-mine foundry 92s. 6d., 
with cold blast 125s. Northamptonshire forge qualities range 
from 47s. 6d. to 49s. Derbyshire prices are rather stiff at 51s. 6d. 
to 52s. 6d. There is still no break in foundry iron prices. 
Smelters’ policy of blowing out furnaces to keep over-production 
from depressing prices in this branch of the market seems to 
have been very successful. 


The New Prices for Steel. 

The new prices in the steel trade to which prominent 
reference was made last week in this report show that in this 
part of the kingdom the reduction in plates and angles has been 
an average of 5s. per ton. The fact that the bulk of the Midland 
steel sales are confined to this district has no doubt weighed 
with makers in proclaiming only half the reduction of Cleveland 
steel, the market here being far less exposed to attack than those 
of the North-East and Scotland. Bridge builders and other 
large contractors protest that they are seriously handicapped in 
tendering for outside jobs. For the present the bridge building 
yards are moderately well employed, and new business is in- 
creasingly difficult to negotiate. In the Midlands plates are 
now quoted £6 7s, 6d. for small lots and £6 5s. for lots of 100 tons 
and upwards. Angles are £6 and £5 17s, 6d. The position with 
regard to joists is rily contingent upon the issue of the 
strike in the building trade, as to which a hopeful view is now 
taken here. This week’s price is named as £6 15s. per ton. 
Steel half-products are quoted this week :—Bessemer sheet bars, 
£4 12s. 6d. to £4 15s.; and Siemens sheet bars, £4 15s. to 
£4 17s. 6d. 


Prosperity of Motor Engineering. 

Excellent prosperity continues to mark the motor 
engineering industry in Birmingham, Coventry, and Wolver 
— and makers are congratulating themselves on the way 
in which the demand keeps up. The good business is for both 
the home and overseas markets, and the prosperity of the 
Midland industry is especially gratifying in view of the increas- 
ing competition which American makers are setting up in all the 
best markets, and particularly in cheap cars, in this country 
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The imports of complete cars, chassis, and parts during the first | Prices are about the same, with good average qualities quoted Fuels. 
at 13s. 6d. to 15s. 6d., and the best ores, such as the Hodbarrow 


four months of this year were valued at £3,059,073, compared 
a £2,573,850 in the corresponding period of 1913 and 
2,419,547 for 1912. In the same period our exports of motor 
cars and chassis were of the value of £876,236, compared with 
$853,586 in 1913 and £757,152 in 1912, and ays brought the 
totals up to £1,349,273 in 1914, £1,391,535 in 1913, and 
£1,136,352 in 1912. 
New Scale of Colliery Surfacemen’s Wages. 

The North Warwickshire Miners’ Association state that 
the coalmasters have agreed to the following scale of wages for 
surfacemen when wages stand at 65 per cent, over basis rates :—- 
14 to 144 years of age, ls. r shift; 145 to 15, Is. 9d.; 
{to 155, is. LOfd.; 154 to 16, 2s.; 16 to 164, 2s, 3d.; 16} to 17, 
dy. Gd.; 17 to 17§, 28. Od.; 17} to 18, 38,; 18 to 18}, 3s, 2d.; 
- 9, 38. 4d.; 19 to 19}, 38, 6d.; 194 to 20, 3s. 8d.; 20 to 


to | 
s 3s. 10d,; 20$ to 21, 48.; over 21, 4s. Id. The above list is to 
apply to able-bodied and thoroughly competent men only. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANcHeEsterR, Thursday. 
A Dull Market, 

THERE was a comparatively small attendance on the 
Iron Exchange on Tuesday, and business in all departments 
could only be deseribed as being idle in character. There was 
little new to record in either pig iron or steel and steel products, 
and prices must, to a great extent, be regarded as nominal. 
Finished iron easier. Copper and sheet lead also quiet and 
unchanged. English tin ingots showed a reduction, 


Quotations. 

Pig iron: Lincolnshire No, 3 foundry, 55s. 9d.; 
Staffordshire, 55s, 6d.; Derbyshire, 56s. 6d.; Northampton- 
shire, 57s.; Middlesbrough, open brands, 60s. to 60s. 8d. Scotch 
(nominal) : Gartsherrie, 66s. 6d. to 67s.; Glengarnock, 65s.; 
Eglinton, 64s.; Summerlee, 66s. to 66s, 6d., delivered Man- 
West Coast hematite, 64s. 6d. to 65s.; East Coast 
ditto, 61s., both f.o.t. Delivered Heysham: Gartsherrie, 
64s. bd, to 65s.; Glengarnock, 63s.; Eglinton, 61s.; Summerlee, 
64s. to 64s. 6d. Delivered Preston: Gartsherrie, 65s. 6d. to 
66s.; Glengarnock, 64s.; Eglinton, 62s. 6d.; Summerlee, 65s. 
to 65s. 6d. Finished iron: Bars, £7 5s.; hoops, £7 7s. 6d. to 
£7 12s. 6d.; sheets, £8 7s. 6d. to £8 12s. 6d. Steel: Bars, 
£6 7s. td. to £6 12s. 6d.; Lancashire hoops, £7 7s. 6d. to £7 10s.; 
Staffordshire ditto, £7 17s. 6d. to £8; sheets, £9 to £9 5s.; 
boiler plates, £7 5s.; plates for tank, girder and bridge work, 
£6 5s, to £6 10s.; English billets, £4 15s. to £4 17s. 6d.; foreign 
ditto, £4 5s, to £4 7s. 6d.; cold drawn steel, £9 5s. to £9 10s. 
Copper: Sheets, strips, &e., £77 per ton, small lots, 10d. per Ib.; 
rods, £75 per ton, small lots, 10d. per Ib. tough ingots, £67 10s.; 
best selected, £68 to £68 10s. Copper tubes, 9}d.; solid drawn 
brass, 7§d.; brazed brass tubes, 9}d.; condenser tubes, 8$d.; 
condenser plates, 7}d.; rolled brass, 7d.; brass turning rods, 
6}d.; brass wire, 74d.; yellow metal, 7}d. to 7jd. per lb. Sheet 
lead, £22 per ton. English tin ingots, £141 per ton, 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was fairly well 
up to the average for time of the year, The hot weather is 
militating greatly against business, and demand for house coal 
is very small, The basis for contracts over next year has not 
yet been definitely decided upon, although it is generally 
thought that about last year’s level will be maintained. It 
was reported, however, that a few special contracts had been 
put through at about 3d. per ton under last year’s figures. 
Business in slacks and engine fuel is still quiet, and movement 
on shipping and bunkering account is also very poor. Quota- 
tions :—Best Lancashire house coal, 17s, 8d. to 18s. 10d.; 
good medium, 16s, 2d. to 17s.; domestic fuel, 13s. 5d. to 14s. 5d.; 
screened steam coal, Ils. 6d. to 13s.; slacks, 9s. to 10s. per ton 
at the pit. 


chester. 


Chester Hydro Electricity Works. 

Mr. 8. E. Britton, engineer to the city of Chester, has 
kindly supplied me with some interesting data with regard to the 
cost of operating the above plant, from which it appears that on 
March 25th last, the end of the financial year, the works had been 
in operation twenty-three weeks, during which period 736,310 
units were generated, of which 15.5 per cent. were used for 
excitation, sewage pumping, lighting of works, and loss in distri- 
bution, leaving 639,427 units supplied to customers. The cost 
over this period was made up as follows :—Oil, waste, and stores, 
£24 13s. 5d.; wages, £102 14s. 10d.; repairs, £2 6s,; rent, 
£49 18s. Gd.: rates, £66 16s, Id.; insurance, £2 7s.; general 
establishment charges, £50; total, £298 6s. 10d., or 0. 112d. 
per unit. The interest on loans amounted to £372 10s. 7d.; 
and sinking fund, £181 12s, 7d.; making £554 3s. 2d. for total 
capital charges, or 0.208d. per unit. The total expenditure 
for the undertaking was therefore £852 19s., which is equal to 
0.322d. per unit sold. These results are superior to those 
estimated by Mr. Britton. He calculated the annual yield of 
the plant to be about 1,250,000 units at a cost of 0.35d. per 
unit, as stated in THe ENarneer for October 17th, 1913. 


Water Purification for Swimming Baths. 

eo. At the annual meeting of the Institution of Water 
Engineers, held in Stockport last week, Mr. J. Holme Lewis, the 
hydraulic engineer to the Manchester Corporation, read a paper 
in which he described the means employed by the corporation 
to purify the water used in the local swimming baths by con- 
tinuous aeration and filtration. He said the system employed 
in over one hundred plants had proved capable of maintaining 
water,even when continually fouled by body contact, free from 
all offensive smell, and in a bright, clear, and otherwise satis- 
factory condition for an indefinite period. He claimed for the 
system of aeration and filtration that it provided greatly 
improved and uniform conditions in the baths without adding 
to the cost of administration, and was capable of effecting a 
substantial saving in the amount of water used. 


Barrow-1n-Furness, Thursday. 
Hematites. 

The position of the hematite pig iron trade has under- 
gone no change during the past week. On every hand good 
orders for iron are held,and the metal being produced is going 
into prompt consumption for the most part. Makers are, how- 
ever, not experiencing a very full demand for iron, for there is 
no disposition on the part of users to place orders except for 
small parcels. In the meantime old orders are being worked on. 
Steel makers are taking large tonnages direct from the works at 
beth Barrow and Wor ington. Prices are steady, with mixed 
numbers of Bessemer iron quoted at 66s. to 678. per ton net 
f.o.b. For special brands of iron for very high-class work there 
is a steady demand. This iron is made at Barrow and also at 
Some works in Cumberland, and is quoted at 72s. to 74s. per ton. 
There is nothing doing in warrant iron, which is nominally 
{uoted at 61s. per ton net cash. The stores of warrant represent 
m the aggregate just over 8000 tons. 


Iron Ore. 


a There is a steady demand for ore in this district, but 
‘at demand is not quite so fullasit hasbeen. At the same time 


Some fairly good stores of ore are held at some of the pits’ mouths. 





qualities, are quoted at 20s. per ton net at mines. For Spanish 
ores there is a steady call, and last week a large cargo was dis- 
charged into Barrow for local use. This ore is quoted at 16s. 
to 17s. per ton. Irish ores are only brought into Barrow now 
and again. 


Steel. 

The steel trade is pretty well employed on rails, but 
it is by no means working at top pressure. The output, all the 
same, is considerable, and the rails are being sent to home users, 
direct to the Colonies, and to Liverpool, where large cargoes on 
overseas account are made up. . The Barrow Steel Company has 
an order for 10,000 tons of rails for Nigeria. Rails of heavy 
section are quoted at £5 17s. 6d. to £6 2s. 6d. per ton. Little 
is being offered in light rails or heavy tramway sections. For 
steel shipbuilding material there is a steady demand on local as 
well as general home account. Some good orders are held and 
the plate mill at Barrow is well employed. Ship plates are at 
£6 10s. to £6 15s. per ton, with boiler plates at £7 10s. to £7 15s. 
per ton. Hoops are at £8 5s. per ton, and represent a fair busi- 
ness, 


Shipbuilding and Engineering. 
These trades are well employed in every department. 
Messrs. Vickers Limited have laid down the first keel plate of 
the Turkish battleship, the order for which was noted afew weeks 
ago. A lot of work is yet to be done before the Turkish battleship 
Reshadieh can leave Barrow for her trials, but the job is being 
pressed forward. : 


Fuel. 
For coal there is a good demand at 15s. to 17s. per ton. 
Coke is in full request at 19s. to 22s. per ton for East Coast 
sorts, 19s. for Welsh coke, and Lancashire qualities are at 18s. 
per ton delivered. 


Shipping. 
The export shipping trade of Barrow is fairly well 
employed on pig iron, steel products, &c. Large imports of 
oil and foreign ore have recently been noted. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

DurinG the past week there appears to have been 
rather an improvement in the general outlook, though it is not 
sufficient to do more than steady the nerves of those who feared 
the whole district was on the verge of a serious slump. Orders 
have been coming in very well numerically, but the tonnage seems 
to be much lighter. A few large firms which were reported to 
be exceedingly short of work now appear to be doing better, one 
place in particular being quite active, though whether this is 
upon really remunerative contracts is another question. There 
are still instances, however, where firms are badly in need of 
new business and do not hesitate to admit the fact. Generally 
speaking, works are “ picking their way ”’ through the summer, 
glad of any little improvements that occur—such as the present 
one—in the hope that the autumn will bring with it better 
business. Bar iron makers—at least, crown bar makers—believe 
that the worst of the slump they have experienced for months 
now has been seen, and it is quite possible that that will prove 
to be the case. The Association adheres to the £7 5s. basis price, 
but I understand that outside firms have been doing business 
at less. Heavy ironfoundries are busy on large castings for 
engineers and pipe departments have nothing to complain of. 
Edge tools fell away rather appreciably a few months ago, but 
things have quite revived again and manufacturers of saws have 
not yet Jed in completely overtaking arrears of orders. 
Preparations for the harvest are being made in various parts 
of Russia and other countries to which such things as reaper 
sections are sent from here, and trade prospects are good ; but 
the unsettled state of the Balkans is seriously felt. Files and 
drills are a healthy branch of the steel industry,and makers of 
case-hardened steel for motor car building are experiencing a 
quite satisfactory output. Wire rope makers for colliery, 
torpedo net, &c., purposes and nut and bolt makers for Admiralty 
work seem to be doing well, and the armament works will, of 
course, know no really slack times for a year or so at least. 





Round the Works. 

Included in the volume of new business booked during 
the past week is an order from the Tasmanian Government for 
wheels and axles to the value of £1800. Three good hardware 
contracts have been secured locally for Lagos and Demerara, 
and two firms are to make quantities of files for Lagos and 
Barcelona. Large tonnages of steel] are in hand for Vancouver, 
New York, Chicago, Montreal, and Calcutta. Other contracts 
include shovels for Delagoa Bay, tools for Sydney, N.S.W., 
steel for Johannesburg and the United States, electro-plate for 
Sydney, and cutlery for Mollendo (Peru) and Kingston (Jamaica). 
One firm has secured a contract for the supply of special track- 
work for the relaying of tramways for the Bolton Corporation, 
and the same ple are delivering large quantities of similar 
material to the Sheffield Corporation. Several very large con- 
tracts for circular saws on foreign account have been booked, 
and heavy engineers are sending out a good deal of work just 
now on home and oversea orders. One firm, very actively 
employed in similar work on foreign account, is just now deliver- 
ing a 12,000-ton armour plate bending press to Cammell, Laird’s. 
This press will be thé largest of its kind in the world, and has 
been a year or two under construction, Cammell’s making all 
the forgings and castings themselves. 


Pig Iron and Billets. 

The pig iron market has developed no new feature of 
any particular note. It is improbable that consumers really 
believe otherwise than that in almost all cases the bottom of the 
market has been reached, but they can see no reason for fearing 
an advance under present conditions ; therefore they seem con- 
tent to leave the forward market alone. With the slightest 
tendency for prices to rise, however, there is little doubt that 
buyers would come in for contracts. Most of the latter expire 
with this month, and then makers will simply be delivering on 
hand-to-mouth orders, for there seems little being said at 
the moment about renewals of contracts. In that sense the 
experience of last year is being repeated. Special makes of 
West Coast hematite continue in pretty fair demand, prices, cf 
course, varying according to specification, but ordinary quality 
keeps at about 73s., warrants being 3s. lessor lower. East Coast 
hematite mixed numbers show rather an easier tendency at 
about 67s. to 67s. 6d., though less has been taken. Derbyshire 
foundry is firm at 53s. to 53s. 6d., and forge is quoted about 
50s. The official prices of Lincolnshire foundry and forge 
remain at 54s. 8d. to 55s. 2d. and 53s. 8d. respectively, but where 
business offers makers are stated to be meeting buyers at Is. 
less than these figures. Basic is quoted 55s. 8d. Sheffield. 
Billets are still open for a lot of improvement, the demand not 
having nearly overtaken the supply, and continental stuff con- 
tinues to be imported at about 84s. for dead soft. Local hard 
basic is done at 110s., or a little lower, and soft at about 95s. 
Siemens acid billets are about £6 15s. to £7 and Bessemers 
£6 10s. to £6 15s. Hoops are quoted at £7 12s, 6d. Scrap of 
all kinds is a slow market. 





The hardening tendency in steam coals continues, and 
the recent prospects of ch fuel appear to be receding again. 
The tonnage going for ship t P unfavourably with 
this period last year, and the lost. ground cannot now be 
recovered, but what improvement is possible is now taking place 
and the outlook is promising. For industrial sorts the heavy 
trade demand is fairly strong, but the same cannot be said for 
the lighter trades, which mark a distinct falling off. Gas fuels 
are @ moderately good market for contract and shipments are 
better. The cheaper grades of slacks can be pic up at low 
rates, but the better qualities are in request, though — 

a little irregular. The output of all kinds of coal in the Sheffield 
area is increasing in a remarkable manner, and this fact must 
presently exercise a considerable influence upon the question of 
price. Best South Yorkshire hards are quoted 11s. 3d. to 11s. 6d., 
and best Derbyshire 10s. 6d. to 10s. 9d., with second qualities 
at 9s. 6d. to 10s. Coke is still shumpy, the market for beehive and 
patent ranging from 10s. to 10s. 6d. at pit. 














NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

Tue Cleveland pig iron trade is altogether lacking in 
buoyancy just now, af y there appears to be no immediate 
prospect of any movement which will stimulate the trade into 
renewed activity. The market is in a lifeless condition, pig 
iron consumers showing no disposition to do more than cover 
immediate wants. But whilst business continues on a very 
limited scale, the inherent strength of the trade at the present 
time is such that for the most part prices are well maintained, 
and there can be little doubt that the revival when it comes 
will be accompanied by a steady upward movement of prices. 
The present position, however, in no wise justifies a pessimistic 
view. Further withdrawals of iron have been made from the 
public warrant stores, and the total amount now held is just 
over 84,000 tons. This practically represents the only available 
reserve, as makers’ stocks are very low indeed, and the whole 
of the output of the district may be said to be going into 
i diate « pti The makers’ Gago 6 of restricting the 
make is being strictly adhered to, and, indeed, it is possible 
that more furnaces may be put out of blast if the cost of fuel 
is not reduced, as makers still complain that they are working 
at a loss. At present there are only seventy-four furnaces in 
blast on the North-East Coast, as against eighty-nine a year 
ago, and this reduction in the make of iron has undoubtedly 
exercised a steadying influence upon the Cleveland iron market. 
News as to the actual amount of the rebate on imports of pig 
iron into Russia is being anxiously awaited by Cleveland iron- 
masters, hopes being entertained that it will give a filip to their 
trade. No. 3 G.M.B. Cleveland pig iron is 51s. 44d.; No. 1, 
53s. 103d.; No. 4 foundry, 51s. 14d.; No. 4 forge, 50s. 74d.; 
and mottled and white iron, each 50s. 1}d.—all for either early 
or forward delivery. 





Hematite Pig Iron. 

There is no improvement to note in the general con- 
dition of the hematite pig iron trade on the North-East Coast. 
New business is coming to hand but slowly, and prospects of 
a revival, at least at present, are not of the best. There is a 
certain amount of uncertainty all round, and consumers will 
not place contracts for more than immediate requirements, and 
this in face of the much lower rates that are in vogue for iron. 
At the moment, makers are holding orders that drain their 
output, steel makers locally and on general home account 
taking good supplies, but they are booking very little for forward 
delivery. The market position is very weak, and values con- 
tinue to droop. In the early part of the week business was 
recorded at 59s. 9d., but that figure has been broken, and 
59s. 6d. is now the general market quotation for practicaily 
any delivery of mixed numbers. Whether even that quotation 
will be maintained is open to doubt, as sales are reported at 
lower prices. 


Iron-making Materials. 

There is very little business being done in the foreign 
ore trade, which has for some time been quiet. Consumers, 
as a rule, have good stocks and are not disposed to place con- 
tracts at the present quotation, which is considered too high’ 
and out of proportion with the current prices of iron. The 
sellers’ quotation remains nominally on the basis of 17s. 6d. 
for best Bilbao Rubio of 50 per cent. quality, ex ship Tees. 
The phenomenal strength of the coke trade shows no signs of 
relaxation, and 17s. td. is still demanded for good medium 
furnace kinds delivered at the works. It is almost a prohibitive 
figure with iron at its present price, and consequently there 
is a good deal of Yorkshire coke finding its way into the Cleve- 
land district at fully a shilling a ton less than Durham coke. 


Manufactured Iron and Steel. 

The finished iron and steel trades share in the pre- 
vailing apathy. While there is no lack of employment at present 
in the steel industry, orders for the future are comparatively 
searce, and prospects of an early improvement are anything but 
bright. Most of the rail mills are busily employed, but so far 
the reduced price of steel ship plates and angles has not appre- 
ciably improved the demand. There has been a reduction of 
10s. per ton in the price of steel boiler plates, and also for 
Siemens steel bars. ‘The finished iron trades are but indiffer- 
ently employed, makers having to contend with a good deal of 
foreign competition. The following are the principal market 
quotations :—Common iron bars, £7; best bars, £7 7s. 6d.; 
best best bars, £7 15s.; packing iron, £5 l5s.; iron ship angles, 
£7; iron engineering angles, £7; iron ship plates, £6 15s.; 
iron girder plates, £7 5s.; iron ship and girder rivets, £7 5s.; 
steel bars, basic, £6 5s.; steel bars, Siemens, £6 5s.; steel ship 
angles, £5 15s.; steel ship plates, £6; steel boiler plates, £7: 
steel engineering angles, £5 17s. 6d.; steel sheets, singles, 
£8 5s.; steel sheets, doubles, £8 10s.; steel joists, £6 12s. 6d.; 
steel hoops, £6 10s.; steel strip, £6 5s.—all less the usual 2} per 
cent. f.o.t. Heavy steel rails, £6; steel railway sleepers, 
£7 5s.; light iron rails, £7—all net at works. Cast iron chairs, 
£4 5s.; cast iron pipes, ljin. to 2in., £6 7s. 6d.; 3in. to 4in., 
£6; 5in. to 8in., £5 15s.; 10in. to léin., £5 17s. 6d.; 18in. to 
24in., £5 17s. 6d.; cast iron columns, plain, £7 73. 6d.; floor 
plates, £3 10s.—f.o.r. at_ makers’ works. There has been no 
expansion in the demand for galvanised sheets, which are quoted 
at £11 to £11 5s. per ton of 24 gauge, less the usual 4 per cent. 


Shipbuilding and Engineering. 

The shipbuilding trade on the North-East Coast 
continues in a healthy condition, no sign of weakening being 
visible, and great activity is the rule at most of the works. 
The orders placed this week include two cargo steamers to be 
built by Bulwer and Co., Sunderland, and two also of great 
capacity by Readhead and Co., South Shields. All four vessels 
are for the Moor Line, Newcastle. R. Ropner and Sous, 
Stockton, have also booked an order for a cargo steamer from 
Constantine, Pickering and Co., Middlesbroug . The various 
departments of the engineering trade have fairly good employ- 
ment, and orders that will keep them going for some months 
to come, 


Coal and Coke. 
Business on the coal market rules on extremely dis- 
appointing lines ; there is very little forward inquiry, and spot 
busi is at a standstill. A large number of Northumberland 
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as well as Durham pits are losing time through want of tonnage. 
Many of them are fully sold out for this month, and the shortage 
of tonnage is therefore a real hardship. The threatened sea- 
going engineers’ strike is also affecting the market to an extent, 
and with the outlook so uncertain traders are disinclined to 
move, The general quotation for best Durham gas coal is 
13s., and second qualities round about 12s. Steam coals show 
much firmness. unker coals are in fair demand, ordinaries 
being quoted at lls. 3d. to Ils. 6d., and best at 12s. 6d. to 
12s. 9d, Coke is firm but quiet. Best foundry coke is 19s. 
to 20s.; furnace coke, 17s. 6d., and gas coke 13s, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Warrant Market. 

THE volume of business transacted in the Glasgow pig 
iron warrant market during the week was again small, and 
amounted to about 6000 tons. Owing to the absence of business 
prices did not fluctuate to any extent, and Cleveland iron closed 
at 51s. 2d. per ton cash buyers, showing a decline of Id. per ton 
on the week. 


Pig Iron. 

The demand for ordinary qualities and hematite is 
small, and makers are beginning to find it difficult to dispose of 
their outputs, even although the rate of production has not 
increased. Shipments have been restricted, with the result that 
stocks in Middlesbrough stores have increased by 1017 tons, 
making the total in store 85,160 tons. The import of pig iron 
into Grangemouth from Middlesbrough and district amounted 
during the week to 10,138 tons. There are 72 furnaces in blast 
in Scotland, the same number as last week, and !7 fewer than 
in the same week of 1913. 


Quotations. 

The prices of makers’ iron have been reduced 1s. per 
ton, and are as follows :—Monkland, f.a.s. at Glasgow, No. 1, 
bls. 6d.; No. 3, 60s.; Govan, No. 1, 61s.; No. 3, 60s.; Carnbroe, 
No. 1, 65s. 6d.; No. 3, 62s. 6d.; Clyde No. 1, 67s.; No. 3, 62s.; 
Gartsherrie, Summerlee, Calder, and Langloan, Nos. 1, 67s. 6d.; 
Nos. 3, 62s. 6d.; Glengarnock, at Ardrossan, No. 1, 70s.; No. 3, 
65s.; Eglinton, at Ardrossan or Troon, No. 1, 61s.; No. 3, 60s.; 
Dalmellington, at Ayr, No. 1, 62s.; No. 3, 60s.; Shotts, at 
Leith, No. 1, 67s. 6d.; No. 3, 62s. 6d.; Carron, at Grangemouth, 
No. 1, 68s.; No. 3, 63s. per ton. 


Finished Steel. 

Steel makers report that orders are a little more plenti- 
ful than has been the case for some time back, but that they are 
still experiencing some difficulty in keeping mills occupied. 
Owing to the strike at the Steel Company’s Hallside Works, 
also Lanarkshire, other sectional makers are considerably better 
off for orders. Merchants and consumers are still willing to 
contract ahead, but makers are apparently decided not to book 
any forward business at the present rates. 


Finished Iron. 


No improvement can be reported in the position of the 
various branches of the finished iron trade. Black sheet makers 
are feeling the effects of a scarcity of orders, and works are, not 
nearly so well employed as they were a week or two ago, while 
galvanised sheet makers could also do with an increase in the 
number of orders booked. There has been no change of note in 
the malleable iron branch of the trade. The amount of business 
passing continues very small, and plants are not employed to 
anything approaching their productive capacity. It appears 
to be generally accepted that until there is a large diminution 
in the quantity of foreign imports of a competitive nature the 
malleable iron trade cannot be much better off than at present. 


The Coal Trade. 


Business in the Scotch coal trade has continued on 
much the same lines as in the preceding week. The market in 
the West of Scotland is a little better off so far as orders for 
ells are concerned, owing to the fact that fair quantities of this 
class have been bought during the past few days in anticipation 
of a rise in price before the end of the month. Splints are busy, 
and navigations maintain their position, while ordinary steams 
are still weak. There are indications of better trade in the 
Lothian district, and, although the market in Fifeshire is a trifle 
easier, this is accounted for by the small quantity of tonnage at 
the ports. The aggregate shipments from Scottish ports during 
the week reached the total of 327,902 tons, compared with 
279,976 tons in the preceding week and 358,045 tons in the 
corresponding week of last year. Ell coal is quoted f.o.b. at 
Glasgow Ils. to Ils. 3d.; splint, 10s. 9d. to 14s.: navigation, 
l4s. 6d. to 14s. 9d.; steam, 10s. 6d. to 12s. 9d.; treble nuts, 
lls. 3d. to 11s. 6d.; doubles, 10s. 6d. to 10s. 9d.; singles, 93. 6d. 
to 10s. per ton. 


Miners’ Wages. 

A meeting of the Seottish Coal Trade Conciliation 
Board was held in Glasgow during the week to consider the 
application by the coalowners for a reduction of Is. per day in 
miners’ wages. Lord Balfour of Burleigh, who acted as inde- 
pendent chairman and arbiter, said at the close that he was 
satisfied that the prices obtained for March and April warranted 
a reduction of 6} per cent. on the 1888 basis. This reduction, 
representing 3d. per day, brings the rate of wages down to 7s. 
per day. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


Durtneé the past week large coals have been sharply 
divided, both as regards tone and value, whereas Admiralty 
qualities generally and best Monmouthshires have been almost 
unobtainable and have been extremely firm, ranging up to 
22s. for best Admiralties. All other desseriptions of large have 
been plentiful and easy, though towards the middle of the week 
some of the inferior coals slightly steadied. As regards the 
Admiralty qualities, reports were current that the Turkish and 
Greek Governments were in the market for extra supplies in 
view of the strained relations between these countries. What 
the exact quantities are it is difficult to ascertain, inasmuch as 
this business invariably circulates through so many channels 
that what originally was little more than a few cargoes is made 
out to be four or five times as much. Then there have been 
inquiries for 22,000 tons for the German navy when cruising 
in Norwegian waters, and prices have gone in for about 10,000 
Admiralty coals for the Norwegian navy. The British Admiralty 
have started to ship heavier quantities, and all these factors 
have imparted a strong tone to the market for the better classes 
of steam coals. As a matter of fact, it is not seriously expected 
that the German navy or Norwegian navy requirements will 
be taken from South Wales on account of the relatively high 
prices demanded, but the position is that most of the collieries 
supplying Admiralty qualities are well sold; if not oversold, for 
some time, and in many cases they are not prepared to quote at 
all. As regards the very tip-top sorts, so very little is held by 
middlemen that any buyer committed to the best has no option 
but to pay the prices demanded by the colliery salesmen, who 
have been able to do 22s. for the best; superior seconds being 


about 19s. to 19s, 9d., and ordinary seconds about 18s. 6d. 
Dry coals have been steady and best Monmouthshires very firm, 
but other grades have shown extreme irregularity, though now 
recovering and displaying a steadier tone, as tonnage showed an 
improvement over the last week-end. Small coals showed 
a sagging tendency until about the middle of this week, when a 
better inquiry set in, but prices have not moved much from I 1s, 
for best bunkers and up to 8s. 9d. for cargo sorts. The threat 
of marine engineers to strike in support of their demands for 
higher wages caused some excitement on Wednesday, but 
later in the day it was not taken very seriously, though business 
was considerably upset and will continue so until the position 
becomes clearer. Local shipowners stated that no applications 
had been made for any improved remuneration since 1912, 
when the present scale in force was agreed upon by a committee 
of shipowners and representatives of the Marine Engineers’ 
Association, the Amalgamated Society of Engineers, and the 
Steam Engine Makers’ Society, Officials and members of the 
Cardiff branch of the Marine Engineers’ Association met on 
Tuesday night to make arrangements for calling out the engi- 
neers on Wednesday in accordance with the decision of the 
joint executive committee of the three organisations concerned. 
Only those engineers who have not signed articles are apparently 
to be appealed to to support the movement, those who have 
signed going to sea without any interference. The idea is to 
persuade all engineers on incoming boats to decline to renew 

reements so that it will be some time before the full force of 
the strike will be felt. Evidently the marine engineers are not 
counting on sympathetic action, as if all men who are members 
of the various engineers’ societies, employed in and about the 
docks, suspended work the whole coalfield would be rendered 
idle in little more than twenty-four hours. 


Approximate Values. 

Steam coal: Best Admiralty large, 21s. to 22s.; best 
seconds, 19s. to 19s. 9d.; seconds, 18s. 3d. to 18s. 9d.; ordinaries, 
‘Tis. 6d. to 18s.; best drys, 18s. 6d. to 18s. 9d.; ordinary drys, 
16s. 3d. to 16s. 9d.; best bunker smalls, 10s. 9d. to 11s.; best 
ordinaries, 10s. to 10s. 6d.; cargo smalls, 8s. to 8s. 9d.; inferiors, 
7s. to 7s. 9d.; washed smalls, 12s. to 12s. 6d.; best Monmouth- 
shire black vein large, 17s. 6d. to 18s.; ordinary Western Valleys, 
16s. 3d. to 16s. 9d.; best Eastern Valleys, 16s. 3d. to I6s. 6d.; 
seconds, Eastern Valleys, lis. 6d. to 16s. Bituminous coal: 
Best households, 19s. to 20s.; good households, 17s. to 19s.; 
No. 3 Rhondda large, 17s. 6d. to 18s.; smalls, 12s. to 12s. 6d.; 
No. 2 Rhondda large, 12s. 9d. to 13s. 6d.; through, Ils. 6d. to 
12s.; smalls, 8s. 6d. to 9s.; best washed nuts, 15s. 6d. to 16s.; 
seconds, l4s. to 14s. 9d.; best washed peas, I4s. 6d. to 15s.; 
seconds, 13s. to 13s. 6d. Patent fuel, 19s. to 21s. Gd. Coke : 
Special foundry, 29s. to 30s.; good foundry, 22s. to 25s.; furnace, 
17s. to 19s. Pitwood, ex ship, 20s. to 20s. 6d. 


Newport (Mon.). 

A better tone became more evident in Monmouthshires 
this week as the result of improved tonnage supplies. Best 
black veins have for some Res been very difficult to obtain, 
as they are so well sold, but for practically all other grades 
values were very irregular and easy last week-end, but the ton- 
nage question was the chief difficulty, and with vessels coming 
to hand better over the week-end a steadier feeling has gradually 
been shown this week. The demand, however, keeps quiet on 
the whole, though smalls, through coals, and nuts show an 
improving tendency. Approximate quotations :——Steam coal : 
Best Newport black vein large, 17s. 3d. to 17s. 9d.; Western 
Valleys, 16s. 3d. to 16s. 6d.; Eastern Valleys, Its. to l6s. 3d.; 
other sorts, 15s. 6d. to 15s. 9d.; best smalls, 8s. 3d. to 8s. 6d.; 
seconds, 7s. 9d. to &s. Bituminous coal: Best house, 18s. to 
19s.; seconds, I6s. 6d. to 17s. 6d. Patent fuel, 19s. 6d. to 20s. 
Pitwood, ex ship, 20s. to 20s. 6d. 


Swansea. 

The demand has this week been very slow for several 
of the leading descriptions, and tonnage supplies have been 
relatively poor. Swansea Valley large has shown little change 
in quotation, though prompt supplies were easy. Machine- 
made coals were also obtainable on rather more favourable 
terms for early shipment, but rubbly culm has been steady. In 
the steam coal section only the best qualities have been good in 
tone, smalls being steady. Anthracite: Best malting large, 
21s. 6d. to 23s. net; second malting large, 17s. 6d. to 18s. 9d. 
net ; big vein large, 15s. 3d. to l6s. 3d., less 24 per cent.; red 
vein large, 12s. 9d. to 13s. 6d., less 2} per eent.; machine-made 
cobbles, 21s. to 22s. 3d. net; French nuts, 21s. 9d. to 23s. 9d. 
net ; German nuts, 21s. 9d. to 23s. 6d. net; beans, fir. 3d. to 
18s. net; machine-made large peas, lls. 9d. to 12s. 2d. net ; 
rubbly culm, 6s. 6d. to 6s. 9d., less 24 per cent.; duff, 4s. 6d. to 
4s. 9d. net. Steam coal: Best large, 18s. 9d. to 21s. 9d., less 
2} per cent.; seconds, 14s. 6d. to 15s. 6d., less 2} per cent.; 
bankers, 10s. 9d. to 11s. tid., less 24 per cent.; smalls, 8s. 3d. 
to 9s. 3d., less 24 per cent. Bituminous coal: No. 3 Rhondda 
large, 17s. to 18s., less 24 per cent.; through and through, 
I4s. to 15s., less 24 per cent.; smalls, 1Is. to Is. 9d., less 2} per 
cent. Patent fuel, 17s. to 17s. 6d., less 2) per cent. 


Tin-plate and Other Quotations. 
I.C., 20 14 x 112 sheets, 12s. I}d. to 12s. Sd; 
1.C., 28 x 20 x 56 sheets, 12s. 44d. to 12s. 6d.; 1.C., 28 x 20 
» 112 sheets, 24s. 3d. to 24s. 6d.; I.C. ternes, 28 « 20 112 
sheets, 22s. to 22s. 6d.; finished black plates, £9 10s. per ton ; 
galvanised sheets, 24 g., £10 15s. to £11 per ton. Block tin, 


£136 7s. 6d. per ton cash, £138 5s. per ton three months. Copper, 
£61 12s. 6d. per ton cash, £62 per ton three months. Leac 


English, £20 per ton; Spanish, £19 15s. per ton. 
£21 7s. 6d. per ton. Silver, 2s. 148d. per ounce. 


Spelter, 


Iron and Steel Trades. 

Pig iron: Standard iron, 50s. 9d. cash, 50s. 10}d. 
month ; hematite mixed numbers, 61s. cash, 61s. 14d. month ; 
Middlesbrough, 51s. 14d. eash, 51s. 3d. month ; Scotch, 57s. 14d. 
eash, 57s. 3d. month; Welsh hematite, 65s. dd.; East Coast 
hematite, 65s. ¢.i.f.; West Coast hematite, 66s. to 67s. ¢.i.f. 
Steel bars: Siemens, £4 Ils. 3d. per ton; Bessemer, £4 10s. per 
ton. Steel rails, heavy sections, £6 2s. 6d. per ton. Iron ore : 
Rubio, 17s. to 17s. 3d. 








CATALOGUES. 





MELMS AND PFENNINGER G.m.B.H., Munchen-Hirschau, 
Germany.—We have received from this firm an extensive and 
well got up catalogue on steam turbines. It illustrates and 
describes all the component parts, and gives a good deal of 
information concerning steam consumption. The catalogue also 
deals with condensers, air and circulating pumps, &c. 

WE have received from Schuchardt and Schutte list K91, 
dealing with precision engine lathes. It contains many illus- 
trations of these lathes, complete descriptions and prices and 
dimensions. The lathes are supplied for belt or foot power or 
for direct motor drive. From the same firm we have also 
received lists dealing with worm and plain milling machines. 
From J. H. Holmes and Co., of Portland-road, Neweastle- 
on-Tyne, we have received a well got up catalogue dealing with 
electrically driven machines for mines. It illustrates power 
plants, dynamos and motors, electrically driven pumps of 
various types, haul gears of various types, mechanical 





speed gears coupled to Holmes electric motors, electrically driven 
air compressors, coal cutters, higli-tension switches, mining 


— 


switch pillars, haulage controllers, 
switchboards, &c. 

AtrreD HERBERT’s monthly review on modern aching 
shop practice has reached us. It contains articles on “ !actopy 
Lay-out and Equipment,” “Using Soft Jaws,” “ Progress» 
“A Small Dynamo Spindle,” “ Vickers Vanadium ‘'wisteq 
Drills,’ “ A Good Turret Lathe Job,” “ Cutting Millimetye 
Pitches,” “‘ Making Light Car Clutch Parts,” and * Producing 
Bar Work on Capstan Lathes.” The publication is full of 
useful information, and should interest all associate: wit), 
engineering works. 

Sm Witiiam Arrort anp Co., 57, Queen Victoria street, 
E.C.—An extensive book of engravings has reached us. Op 
the first is an illustration of the largest cantilever crane 
made in this country. Other pages illustrate overhead tr: vellers 
of large size, shipbuilding cranes, shipbuilding berths, electric. 
ally operated forge cranes, portable steam gantry cranes, special 
steam cranes for steel works, aut tie d g skips, clectrie 
capstans, trolley hoist transporters, &c. Many of the illus. 
trations showing cranes, &c., in use are decidedly interesting, 

Joun I. ToHornycrort anv Co., Limited, have issued a new 
catalogue of marine motors and motor boats which shows 
very wide range of engines from 7} brake horse-power io 150 
brake horse-power, using paraffin, and also capable of running 
on petrol. ey also supply a special range of engines designed 
for petrol only. The matter is arranged in such a form that all 
the information required is most easily obtained. The catalogue 
also contains particulars of a good range of motor boats, of 
light high-speed launches, sea-going pleasure craft, motor life. 
boats, service vessels, cargo vessels, shallow-draught lavnches, 
&c., and all these, as well as the engines, are very fully coded 
for the conveni of ing customers. 


Tue Photostat is dealt with in a oe ot up pamphlet for- 
warded to us by Alfred Herbert, Limited, of Coventry. ho 
Photostat, as probably many of our readers are aware, is practic. 
ally a large camera equipped with self-contained developing 
and fixing arrangements, and fitted with graduated scales for 
focussing without theuse of a ground glass screen. The subject 
to be copied is photographed directly on the sensitised paper, 
which becomes the finished print. This paper is in @ continuous 
roll, contained inside the camera body ; suitable means are pro. 
vided for cutting off each sheet after exposure and for passing it 
into the developing bath without it being touched by the hand. 
The advantages claimed for the Photostat are set forth clearly, 
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We have been asked to say that the small paragraph 
on the cycle-riksha in our issue of June 5th appeared originally 
in the Indian and Eastern Engineer. 


THE INSTITUTION OF AUTOMOBILE ENGINEERS.—The members 
of the Institution of Automobile Engineers are to pay 4 visit to 
Belgium next month. The following provisional arrangements 
have been made :—-On Saturday, July 11th, the party will leave 
Liverpool-street (Great Eastern Railway) at 8.40 p.m. for 
Parkeston, and will arrive in Antwerp on the morning of Sunday, 
July 12th, at 8 a.m. On the Monday, at 8.30 a.m., members 
will proceed in special trams to the works of the Minerva Motor 
Company, arriving there at about nine o’clock. The directors 
have made arrangements to show the members over the works 
and to entertain them to luncheon in the Zoological Gardens at 
twelve, on the conclusion of the i tion. After luncheon the 
members will take the train for Liége. which will be reached in 
about 2} hours, and there the night will be spent. On the 
Tuesday, at 9a.m., special trams will take the party to the works 
of the Fabrique Nationale d’Armes de Guerre (F.N.), where 
again the directors will show the members round, and entertain 
them to luncheon in the works at noon. After luncheon the 
party will proceed by tram to the works of the Usines G. Derihon, 
where they will be shown the manufacture of various parts of 
the automobile, particularly forgings and drop forgings, Xc. 
On the Wednesday, at 9.15 a.m., members will leave by special 
tram for the works of the Société Anonyme John Cockerill at 
Seraing, where the directors will show them the erecting shops, 
forges, power station, steel foundry, and coal mine operating 
plant. In the afternoon train will be taken for Louvain, which 
will be reached in about It} hours. A visit will then be paid to 
the works of Messrs. Dyle and Bacalan, where the pressing of 
chassis frames, axle casings, &c., and the manufacture of cold- 
drawn steel tubes will be viewed. Leaving Louvain, Brussels 
will be reached in about }? hour. On the ureday the party 
will leave Brussels about 8.45 a.m., arriving at Mariemont 
Station about 10.30. Here a visit will be paid to the works ot 
Messrs. Mabille and R. Pelgrims, where steel castings and motor 
omnibus wheels are made. After the inspection of the works 
the directors will entertain the party to luncheon, and the return 
will be made to Brussels in the afternoon by about 5.30 o’clock. 
On the Friday the party wiil leave the hotel at nine and visit the 
carriage building factory of Messrs. Van den Plas, after which 
they will be entertained to luncheon by the Chambre Syndicale. 
The party will leave at 5.33, the train arriving alongside the 
Great Eastern Railway ‘Company’s steamer for Parkeston, 
which leaves at 7 p.m., and Harwich will be reached at 6 a.m. 
on the morning of Saturday, July 18th. 


Royat Merrororoaicat Socrety.—The last meeting of this 
society for the present session was held on Wednesday afternoon, 
the 17th instant, at 70, Victoria-street, Westminster, Mr. C. J. P. 
Cave, president, in the chair. Mr. B. C. Wallis read a paper on 
“The Rainfall of the Southern Pennines.” This inquiry had 
been undertaken with a view of attempting to find a scientific 
justifieation of the claim made for the wetness and humidity 
of Lancashire suitable to the manufacture of cotton. In sum- 
marising the distribution of the rainfall of the Pennine district 
the author said that it might be asserted that the west was wetter 
than the east on the whole, as a rule, although the difference 
between the two areas was least marked during the dry season 
from March to May. In June and July, however, the lowlan¢ 
of the Trent and Ouse Valleys received a relative excess of rain- 
fall which was compensated by the relative dryness in December 
and January. The uplands were absolutely wetter than the 
neighbouring lowlands, and the western slopes were wetter than 
the eastern slopes, but the difference in rainfall between upland 
and lowland was least marked during the warm weather and 
most marked during the cold weather. Throughout the whole 
district, on the average, the rainfall decreased in intensity from 
January until April, increased from April to August, showed a 
drop in relative quantity for September, rose to a maximum 
in October, and then declined until December. The local relief 
cf the Pennine uplift gave to the cotton towns their characte” ‘i¢ 
climate, and was the dominant factor which had made Lancashi 
supreme in the cotton industry. Mr. H. J. Bartlett read a paper 
on ‘‘ The Relation between Wind Direction and Rainfall.” This 
was a discussion of wind and rain records at the four observa- 
tories, Valencia, Aberdeen, Falmouth, and Kew, for the ten-year 
period 1901-10. It was shown that a large proportion of the 
total rainfall occurs with winds in the south-east and south-west 
quadrants, except in the case of Aberdeen, where the amount 
in the north-west quadrant was relatively high. The greatest 
amounts at Kew and Falmouth were with a south-west wind, 
respectively 22 and 28 per cent. At Aberdeen the south-east 
wind brought the highest amount, 20 per cent.; while Valencia 
received 30 per cent. with south, 20 per cent. with south-east. 
and 15 per cent. with the south-west wind during the year. 
At each observatory there were two months during the year when 
the proportion of rain occurring normally in one or more quadrant 
diminished considerably. For Valencia, Falmouth, and Kew 
this feature was strongly marked in June and September, 
while for Aberdeen, where it was less obvious, the months were 








May and November, Mr. E. H. Chapman also read a paper 
on “ Barometer Changes and Rainfall: A Statistical Study.” 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

CHANGEs of any moment cannot be reported from the 
and steel producing districts of Rheinland-Westphalia. 
business is being done generally, both raw and finished 
Very few contracts of weight have 
been placed in the course of the past week, consumers having 
previously jaced their orders or the third quarter. The 
Siegerland Iron Ore Convention has reduced raw spathose iron 
ore wid roasted ditto. M.5 p.t. for next on. consumption, 
raw spathose iron ore now standing at M.12.10 p.t., as com- 

od with M.12.60 p.t. previously, while roasted iron ore is 
sold ut M.18.50 p.t., a8. compared with M.19 p.t. before. Quota- 
tions for all iron and steel articles as well as for pig iron have 
remained unchanged. - Foreign orders are very keenly competed 
for and .prices continue depressed in consequence, Scrap iron 
is exceedingly dull. A marked decrease was felt in the demand 
for railway material and for sectional iron. Recently a con- 
tract for supplies for three years was entered into by the State 
Railways; prices are M.4 and M.4.50 p.t. lower than pre- 
A little more animation was noticeable in the bar 
trade, both as s home and foreign demand. Export 
quotxtions have slightly hnpeeres M.85 to M.86 p.t. being 
quoted for merchant iron, while for inland consumption prices 
vary between M.95 to M.96 p.t. free Oberhausen. The gard 
for sheets has also impro during the week, and some mil 
can boast of being quite briskly engaged. For plates only a 
moderate inquiry comes in and quotations remain low, the 
Rhenish-Westphalian mills quoting M.100 to M.102.50 p.t. 
for common steel plates, while medium sorts realise M.103 to 
M.105 p.t. ‘The Siegerland mills sell a little below these rates. 
Sheets have been tending upwards recently, good qualities 
fetching from M.117 p.t. to M.121 p.t. Boilermaking material 
of 5mm. and more stands at M.110 to M.112 p.t. The business 
in gas and water ‘pon is dull, for consumers and dealers have 
been buying pretty freely, and at exceedingly low rates, for some 
time past; prices are stiffening a little now. The business in 
wire and wire articles keops quietly steady. The Drawn Wire 
Convention has been prolonged provisionally until October this 


year. 


Production of Pig Iron. 

According to official accounts given by the Union of 
German Iron and Steel Makers, the output of pigironin Germany, 
including Luxemburg, was, for May this year, 1,607,211 t., 
compared with 1,534,429. in the month. before, and with 
1,643,069 t. in the same month last year. Output per working 
day in May this year was 58,845 t., as compared with 51,147 t. 
in the month before, and with 53,002 t. in May last year. Pro- 
duction in the different sorts of pig iron has been as follows :— 
Foundry pig, 280,527 t., as compared with 311,361 t. in May, 
1913; Bessemer, 28,712 t., as compared with 29,406 t.; basic, 
1,047,494 t., as compared with 1,049,524 t. in May last year ; 
steel and spiegeleisen, 209,182 t., as compared .with 207,227 t. 
last year; forge pig, 41,296 t., as compared with 45,551 t. in 
May last year. 


jron 
A quiet bus 
iron being in slow demand, 


viously. 


Coal in Germany. 

Regarding the German coal market, little of interest 
can be reported, house coal as well as engine fuel meeting with 
fair request ; in coke also a good business was done during the 
week. 


Austria-Hungary. 

The iron and steel industries are only moderately 
employed ; prices are rather well maintained, however, at least 
for inland sales. Brown coal and pit coal sell regularly at 
remunerative prices, 


Quiet Tone in France. 

Aceounts regarding the iron and steel trade continue 
unsatisfactory. Only in war material have plenty of orders 
come in; the motor car de: ment is well Bisse | and there 
has been increasing de reported for agricultural machines 
and for electric plant, but in all other departments reserve is 
shown by both makers and consumers. the East Depart- 
ment the reduction in the prices for coke and also for basic has 
enabled the mills of the district to compete with more success 
on foreign markets, Stocks in pig iron are heavy, however, 
only those in foundry pig having decreased. In the Nord 
competition is so keen that 140f. p.t. for merchant bars can only 
be obtained with difficulty, and sales are reported to have been 
effected at 137.50 p.t. tendency all round is downward. 
In the Loire Department the heavy industries are reported 
actively engaged owing to large orders for army and marine 
requirements having been ; for finished iron and steel 
articles only a weak dem comesin. ‘The Paris retail business 
shows want of life in all branches ; 170f. to 180f. p.t. is quoted 
for merchant iron, 205f. p.t. for special sorts, 210f. p.t. for hoops, 
220f. p.t. for girders, and 230f. p.t. for 3mm. plates. The coal 
market in France is losing firmness in consequence of the slow 
trade in iron and steel; coke is also in weak request and pro- 
duction has been reduced nearly 30 per cent. Imports of coal 
increased considerably during the first four months of the year, 
5,282,727 t. having been imported, as compared with 4,460,400 t. 
in the same period last year. England first with 
3,308,500 t., Germany 7 oe with 991,492 t., compared 
with 657,200 t. last year, while the amount imported from Bel- 
gium was 902,359t. Import of coke was 682,180t. as 
compared with 432,680 t. last year. Imports in artificial coal 
rose from 266,400 t. to 314,301 t. 








AMERICAN NOTES. 


(From our own Correspondent.) 


New York, June 3rd. 

_ SeveRAL large transactions in low-grade pig iron for cast 
iron pipe are held up because of the refusal of makers to accept 
50 cents less than the lowest cut. Other kinds of pig are 
moving slowly at prices that allow the barest margin. Bidders 
on the New York tunnel contract refuse to name less than 
1.20 dols, a ton above p t prices, b of the chances 
of an advance during the slow and prolonged delivery involved. 
All lines of finished material are dull under 40 per cent. restriction 
from maximum output. The tabulation made for May for 
general construction material gives 95,290 tons reported. 
Probably 25 per cent. escaped notice, The op foundries 
and engineering plants show lessening activity, but tin-plate 
leads everything, and more big orders are in sight. Nothi 

can stimulate business except, of course, an advance in freight 
rates, and Congress ing its violent hands off the throat of 
business, The entire business situation is peculiar. Capital 
is marking time. N projected enterprises are choked 
off. Crop indications are the best. Freight traffic is heavy. 
Were the two obstructing influences to be removed, forward 
buying would be precipitated on a scale of magnitude that would 
advance prices generally . Rail exports promise well as measured 
by inquiries. Hazy conditions may clear up unexpectedly. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 
When an abridgment is not illustrated the Specification ia without 
drawings. : 

Copies of Specifications may be obtained at the Patent-o Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 


The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification, 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abri , give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM GENERATORS. 


211. January 3rd, 1914.—ImproveMENTS IN REGULATING 
SUPERHEAT IN CONNECTION WITH STEAM GENERATORS, 
Babcock and Wilcox, Limited, of Oriel House, 30, Farring- 
don-street, London, E.C., and James Hermann Rosenthal. 

The connection A from the superheater diverges at B into 

two branches, one branch C leading directly to the mixing 

valve D and thence to the main stop valve E, and the other 
branch leading to the mixing valve D by way of the attemperator 

G fitted within the boiler drum H. The attemperator G is of 

the form described in the specification of the prior Application 

No. 13,971 of 1913, being constituted by a long box into the side 

walls of which are expanded cross tubes and to the ends of which 

are coupled the limbs F F! of the second-mentioned branch of 
the superheater connection. The attemperator G is so positioned 
in relation to the feed-water inlets J that inflowing feed water 
will impinge thereon and is enclosed within a compartment 
formed by the wall of the drum and diaphragms or partitions K 


N° 211. 




















whereby the feed water is cut off from the main body of water, 
and the temperature within the compartment may be main- 
tained considerably lower than that in the rest of the interior 
of the drum. At the junction of the branches C and F* is fitted 
the mixing valve D, adapted to control the communication 
between the branches C and F! and the main stop valve E, In 
the operation superheated steam is led by the connection A, 
and according to the position of the mixing valve D the ratio 
of the volume of steam flowing through the branch C to that 
flowing through the branch F F', including the attemperator, 
can be adjusted and thereby the degree of superheat regulated. 
In one extreme position of the mixing valve the entire volume 
of the superheated steam may be caused to flow through the 
braneh C and thus to by-pass the attemperator, while in the 
other extreme position of the mixing valve the entire volume 
of steam from the superheater is passed through the attemper- 
ator.— May 27th, 1914. 


INTERNAL COMBUSTION ENGINES. 


9802. October 25th, 1913.—ImprRovEMENTS IN CONNECTION 
WITH THE INDUCTION Pires oF INTERNAL COMBUSTION 
Enernes, Edward Samuel Charles Betteley ‘“‘ Sungate,” 
Surbiton, Surrey, and George Hayton Baker, “‘Embleton,” 
Surbiton, — 

This invention relates to means by which additional air is 
admitted to the mixture in the induction pipe of an internal 

combustion engine of the kind wherein a cone is placed in a 

conical part of the pipe and air is admitted through openings 


N° 9802 
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into the annular passage formed thereby. In the induction 
pipe A of an internal combustion engine is fixed a circular 
casting B, about twice the diameter of the induction pipe and 
tapering each end to the diameter of the induction pipe. One 
t d end E is made detachable by means of a dished flange 





In fact, there is an undercurrent of belief or exp of a 
quick opening of demand, especially in heavy steel plates and 
shapes. Copper continues quiet. Domestic demand is not 
up to early June averages. Shaded quotations fail to attract 
large buyers. ing producers maintain electrolytic at 
14}, though rumours are abroad to-day that some big business 


and cast integral with this tapered end is an air duct D, which 

is open to the annular formed by the cone K and the 

tapered end E, by means of a narrow slot P. The cone K is so 

proportioned that the area of the annular passage is a 
tl 


to the annular by means of a series of holes. Th 
duct D is provi with one or more air inlets N, which are 
connected to an air regulator M by the 8. Into the circular 


casting B one or more ci cages 

taining a three-bladed fan F mounted on a i 

is free to rotate on a fixed axle R carried by the cross pieces C. 

One of these cross pieces also carries the cone 

however, are not necessary features of this invention. The 

suction of the engine draws the gases from the carburetter up 

the induction pipe A, where they strike- co} 

eek hee ee ee eee ee passing in 

circular casting B, where they are diverted again into the induc- 

tion pipe A by the second tapered end. If the air regulator M 

be open the suction of the engine will also draw in air through 

the slot P from the duct D, which, together with the gases, will 
pass to the ine. By means the additional air is 
uniformly distributed over the whole of the gases from the 

carburetter, and as the additional air meets the in a 

narrow channel they become more thoroughly mixed, and thi« 

result is attained without reducing the area of the gas passage.— 

May 27th, 1914. 

27,232. November 26th, 1913.—ImpROvVEMENTS IN AND 
RELATING TO MEANS FOR CONTROLLING THE PoRTS OF 
Dovsiz-actinc ‘T'wo-stroxe Cycre InrernaL Com- 
BusTION Encines, the Maschinenfabrik Augsburg-Nirn- 
berg, A.G., of Niirnberg, Germany. : 

In the example illustrated A denotes the cylinder of a double- 

acting two-stroke cycle engine which works with compressed air 

charges, B the piston, while the scavenging ports are indicated 
by C. D denotes a rotary slide valve, which is only provided 
with one single cut-off or sealing surface. The scavenging air 
is admitted at E. The rotary slide valve opens the scavenging 
ports only after the exhaust ports F have already been opened 
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to some extent by the piston. During each of the to-and-fro 
movements—that is to say, during each stroke of the piston B—- 
the rotary slide valve D makes a complete revolution, so that 
the latter works at double the speed of the engine. Although 
the rotary valve D closes the connection from the compressed 
air supply to the combusti jhamber twice in each revolution, 
only one of these closings is effective, the other occurring at 
the time when the piston is covering the inlet port. Owing to 
the high cireumferential velocity it is, moreover, rendered 
possible that the cross sectional passage areas are rapidly 
uncovered, i.e., opened, while, further, the simple construction 
of the slide valve ts disturbing changes in direction of the 
air current from ming injurious.—May 27th, 1914. 








TURBINES. 


22,148. October Ist, 1913.—ImPROVEMENTS RELATING TO 
Sream Tursines, Holberry Mensforth, of Westinghouse 
Works, Trafford Park, Manchester. 

This invention has for its object to provide an improved 
thod of attaching the blades or vanes to the edge of a dise by 
which they are supported. The turbine disc or wheel A is pro- 
vided with a groove B having 1 sides and 





substantially paralle 
adapted to receive the ends or roots C of the blades or vanes D. 
The roots are in the circumferential direction so that 
adjacent blades will be properly spaced apart. Thisenlargement 
is shown in the drawings at E as being on the convex side of 
the blade, this being preferable ; but, obviously, the enlargement 


N° 22.148. 
































may occur on the concave side of the blade if desired, or it may 
be provided on both sides so as to secure central support. The 
blades are in position in the groove B by means of two 
rows of pins F which are afranged alternately so that each pin 
engages with the roots of two adjacent blades, and each blade 
or vane is held in place by two pins, one on each side. The 

ins may be screwed into the holes, but are preferably secured 
ty sheeting in a well-known manner as shown. As the securing 
pins F are placed in position from the sides of the disc their 
axes being parallel with the axis of the same, it will be clear 
that the invention is limited in its application to cases in which 
the turbine wheel carries one row of blades, as shown in 
the drawings, or in which at most two rows of blades are 
secured to the wheel.—May 27th, 1914. 


ELECTRICAL CONDENSERS. 


4215. February 18th, 1914.—ImMPpROVEMENTS IN THE CON- 
STRUCTION AND OPERATION OF ELECTRICAL CONDENSERS 
or THE Rine Tyre, Hartmann and Braun Aktiengesell- 
schaft, of 97, Kénigstrasse, Frankfort-on-the-Main. 

A condenser constructed according to this invention comprises 

a tube R composed of insulating material and alternately covered 

and lined with external and internal metallic rings A B C D E, 

which overlap to a degree indicated by the dimension a, the 

lower portion of one ring and the upper portion of the next 








may be captured at 14, 


ba abermegeend constant and equal in area to the area of 
induction pipe. As an alternative method the duct D can open 
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adjacent ring thus forming the accumulating bodies of a con- 
denser whereof the wall of the tube R constitutes the dielectric. 
Any convenient number of rings may be employed to suit. the 
conditions of working, and several lengths of tubing may be 
connected by means of a socket joint formed by means of one 
of the rings, as shown at V. The condenser may serve directly to 


N° 4215 


support the measuring instrument, the high-tension conductors 
1. being connected to the ring condensers R, and the latter being 
in turn connected to the sides of the measuring instrument J. 
‘The advantages of this form of condenser are described fully.— 
May 27th, 1914. 


TRANSMISSION OF POWER. 
15,550. July 5th, 1913.—IMPROVEMENTS IN AND RELATING 
Tro Protective Devices For Exectrric DIsTRIBUTION 
Systems, ‘ch te 





The General Electric Company, of S dy 
County of Schenectady, State of New York, U.S.A. 

The object of the invention is to provide for the protection 
of transmission systems against the continuance thereon of 
certain unduly high voltages, if they are produced, and the 
prevention of oscillations of the energy thereon produced by 
the discharge of energy from or to one or more of the conductors 
of the transmission system. The mast A carries arms B for 
supporting the insulators carrying the conductors. The insu- 
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lator C is carried on a pin D attached to one of the arms of the 
mast. On this insulator is carried the conductor E. An arcing 
ring F is carried on the insulator C. Electrically connected to 
the arcing ring is the resistance G, which is also connected to the 
adjacent arm. The resistance member must be of such value 
hat a resistance of approximately the critical value is offered 
© a discharge from the conductor through the arcing ring and 
the resistance. The arcing ring is so placed that it is a part of 
the path of lowest resistance for any discharge which may take 
place from the conductor, or at least for any discharge which 
may take place from a given part of the conductor, the system 
as a whole being thus protected against discharges where theif 
occurrence would be especially dangerous or undesirable. There 
is another illustration.—May 27th, 1914. 


PUMPING AND BLOWING. 


9354. April 21st, 1913.—IMPROVEMENTS RELATING TO CENTRI- 
FUGAL Pumps, Siemens-Schuckertwerke G.m.b.H., of 
Askanischer Platz 3, Berlin. 

The present invention has for its object to obtain a high 
pressure head with the liquid forced. A denotes the pump casing, 











B the impeller, which is provided with forwardly inclined vanes 
The casing is so formed that the part indicated by 8 





approaches close to the impeller, but there is a space between 
the impeller and casing opposite the entry opening E. ~The 
spacing of the casing relatively to the impeller for the remaining 
a of its cir f depends onthe working conditions. 
n the drawing the wall of the casing from opposite entry open- 
ing to exit ing runs trically to the impeller. The 
cylindrically formed suction chamber F borders on the internal 
circumference of the impeller, and is provided with an entry 
opening E extending over only a portion of its circumference. 
In using the pump it is first filled with water and started up. 
Liquid is drawn in between the vanes as they pass the entry 
openings, and liquid also leaves the vanes, being propelled round 
the casing, its p i ing. The e is also stepped 
up in the diverging channel C in known manner. In order to 
regulate the pressure the extent of the suction opening relatively 
to the circumference can be varied, for example, by a throttle 
plate H, which can b> moved around the tube F. The trottle 
ean be made in the form of a slit tube concentric to the tube F 
and displaceable relatively to F. The pump pressure is also 
dependent on the width of the passage between impeller and 
casing immediately beyond the exit opening, so that a portion 
of the casing at the part 8 may be made displaceable or a com- 
pensating or return pipe I between the outlet and a part of the 
casing about opposite to the liquid inlet may be provided having 
a throttle device L, There are two other drawings.— May 27th, 
i914, 

















MOTOR CARS AND ROAD TRAFFIC. 


25,834. November Ilth, 1913.—ImprRovEeMENTs IN ELEcTRIC 
Moror-pDRIVEN VEHICLES, Kalman von Kando, of Vado 
Ligure, Italy. 

This invention relates to electrically driven vehicles in which 
an electric motor is connected to the driving wheels through a 
crank and connecting-rod, and has for its object to provide an 
improved means for connecting the motor to the frame of the 
vehicle in which it is supported. The improved device com- 
prises two bell crank levers A B pivoted at C D respectively 
to the frame E of the vehicle, one end of each of the levers being 
connected through links F G respectively with the stator of the 


motor H. The free ends of the levers A B are connected by a 
link J and are so arranged that the levers are compelled to 
oscillate on their respective pivots in opposite directions, and by 
choosing correct proportions for the levers the vertical movement 
of the points K L where the links F G are connected may be 
caused, within limits, to be substantially equal. The weight 
of the motor may be supported from the frame of the vehicle 
by springs M. It will be clear without further description that 
the arrangement permits of both vertical and horizontal move- 
ments of the motor within certain limits, but that rotation of 
the stator is prevented.—May 27th, 1914. 


MISCELLANEOUS. 


6730. March 17th, 1914,—IMPROVEMENTS IN AND RELATING 
TO PackepD JoINTs FoR Prees AND TusBes, Fried. Krupp 
Aktiengesellschaft, of Essen, Germany. 

This invention relates to packed joints for pipes and tubes of 
that kind in which a washer or ring of soft metal or other material 
is placed between the adjacent ends of two tubes which are to 
be connected together, and which packing is compressed when 
the ends of the tubes are forced towards each other by the 
connecting device. The object is to provide a packing of this 
class which will remain capable of use even at high pressures up 
to 1000 atmospheres and which is distinguished by ease of 
manufacture. he adjacent ends X of the tubes A and A! to 
be packed are flared out conically and provided with annular 
grooves which are open on the inside, and when the tubes are 
placed in contact form an annular recess of dovetailed cross 
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A sharp edge Y is therefore formed at the inner edge 
ofeach of the annular grooves. On to the ends of the tubes 
are screwed flanges B and B! in the well-known way. The 
packing device C, which is made preferably of copper or the 
like, forms a ring, which is of rectangular cross section prior 
to its insertion—see the lower drawing. Its external diameter 
is equal to the major diameter of the annular grooves, while its 
internal diameter is somewhat smaller than the minor diameter 
of the annular grooves. To pack the tubes A and A! the flanges 
B and B' are tightened up in the well-known way after the 
packing ring C has been laid in the annular grooves. When the 
flanges are tightened up the edges Y cut into the ring C, which 
ensures that this latter, under the action of the pressure caused 
by the drawing together of the flanges, bears against all the 
boundary surfaces of the annular grooves and completely fills 
them up. At the same time the inner part of the ring C is forced 
somewhat into the interior of the tube, thrusting itself in the 
manner shown over the conical] part of the ends X of the tubes 


section. 


in the vicinity of the edges Y, Packing therefore takes place 
not only at the boundary surfaces of the annular grooves, but 
also at the parts covered up by the ring © of the conical part of 
the ends X of the tube, and the packing at this point is more 
effective the higher the internal pressure is.—May 27th, 114, 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,093,086.—Steam Sreerine Apparatus, F. W. Thomson, For 
William, Ontario, Canada.—-Filed February 19th, 1913, 

A yoke is secured to the rudder stock and the arms of tle yoke 
are connected to the piston-rods of a prime mover comprising 
twin cylinders. Alternately steam reciprocated and fluid brake 
controlled pistons are arranged in the cylinders, and there are 





means for operating the steam and fluid valves, and means for 
maintaining the amount of fluid in the brake. Guide rods 
extend from the ends of the cylinders, the pistons having sliding 
connection with these guide rods and being thereby maintained 
in parallel alignment. ‘There are four claims. 


1,093,309.—Rorary INTERNAL ComBUSTION ENGINE, G. Bouret, 
Paris, France.—Fited February 12th, 1912. 

The casing is provided witha rotor cavity, and there are 
cavities for accommodating an inlet port drum valve and a com. 
pression controlled drum valve. A rotary disc is mounted on a 
concentric shaft and provided with teeth forming pistons dividing 
the rotor cavity into conduits. Rotary valves are provided 
with a plurality of peripheral cavities and segments, the valve 





cavities being equal in number to the number of teeth for regulat- 
ing the admission of the explosive mixture. Cranks are keyed 
to the axles of the rotary valves for actuating the valves at a 
positive ratio for movement of the rotary dise to arrange the 
cavities of the valves in operative relation to the teeth of the 
rotary disc. There are cam-driven rollers within cam grooves 
formed on the fly-wheel for.controlling the cranks. There is only 
one claim. 

1,093,519.—Superueater, EF. J. Akins, Moundsville, W. Va.— 

Filed November 29th, 1912. 

The inventor claims the combination with a boiler having a 
steam dome, of a pipe entering the dome and extending to an 
appreciable distanee-therein, a superheater coil connected with 
the pipe, and means for discharging steam from the superheater 
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coil, as well as means for receiving the exhaust from the super- 
heater coil. An exhaust reheating pipe extends for substantially 
the full length of the dome for receiving the exhaust steam, and 
there is a pipe for discharging the steam to a second point of dis- 
charge. ere are eight claims. 








Contracts.—The British Westinghouse Electric and Manu- 
facturing Company, Limited, informs us that it has secured 
the contract for the extra high-tension switchgear, and also for 
the low-tension switchgear and connections, for eleven sub- 
stations in connection with the London and North-Western 
Railway Company’s North London electrification.—The con- 
tract for a double-inlet Keith reversible mine fan, to handle 
400,000 cubic feet of air per minute et 6in. water gauge, to be 
installed at Nantgarw Colliery, South Wales, has been placed 
with the James Keith and Blackman Company, Limited. 


Tue Instirvre or MetTats.—Portsmouth has been selected 
as the place of meeting for the autumn conference of the Institut’ 
of Metals. The conference, which will be presided over by 
Engineer Vice-Admiral Sir Henry J. Oram, K.C.B., F.R.S., the 
President of the Institute, will be held on Thursday, September 
10th, and Friday, September 11th, in the Municipal College, # 
number of papers being read each morning. In the afternoon 
of September 10th a visit will be paid to Portsmouth Dockyard, 
and there will be a dinner in the evening. On September 11th 
the afternoon function will consist of a luncheon at the Cowes 
works of J. Samuel White and Co., the works afterwards being 





inspected, 
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SOME RECENT FRENCH LOCOMOTIVE 
PERFORMANCES. 
By J. T. BURTON-ALEXANDER. 
| nAve been enabled to obtain some very interesting 
runs ou the Paris, Lyons and Mediterranean Railway 
on its main Marseilles line, as well as on the line from 


Dijon to the Swiss frontier at Pontarlier. 
On the 9 a.m. from Paris to Laroche, the first stop, 
with » load of ten coaches, weighing 338 tons and 


without a single vacant. seat in the train, the work 
was interesting as our engine was not one of the new 
4-6-2 class, but No. 2612, an old four-cylinder 
compound of the 4-6-0 class, and the load was about 
25 per cent. in excess of that which these engines 
are supposed to haul at the booked speed of this 
train. We passed Villeneuve St. Georges, 8.9 miles, 
in 14 min. 35 sec., and Melun, 27.3 miles, in 36 min. 
30 sec. at the very reduced speed of 18 miles an 


hour —this slack has been in force since the terrible 


accident of last year—but our speed had risen to 
47 miles an hour before we reached the top of the 
rise of 1 in 220 and 1 in 250 before Fontainebleau, 
while the steam pressure in the low-pressure cylinders 
was 60 1b. per square inch. We Fontaine- 
bleau, 36.6 miles, in 49 min. 35 sec. from the start ; 
Montereau, 48.4 miles, in 62 min. 15 sec., our speed 


having risen to 65.2 miles an hour before this station 
Sens, 69.7 miles, was in 86 min. 15 sec., and 
we stopped in Laroche, 96} miles, in 116 min. 30 sec. 
gross, or 113 min. 30 sec. net, only a loss of 14 min. 
But there is a further point I ought to mention. 
Owing to this not being the regular engine, the coal 
was not that which is generally supplied for the 
fastest work, but contained a large quantity of slack, 
so that after Fontainebleau we suffered from lack 
of steam, the pressure dropping, and on several 
occasions we had to close the regulator, owing to the 
slack bird-nesting and blocking the tubes. However, 
the driver was able to dislodge a portion of this 
crust by dropping his reversing lever into full gear at 
high speed for a short time. This fact only adds to 
the remarkable nature of the run, the more remark- 
able in that this engine has no superheater. The 
same engine, when new in 1905, gave me a remarkable 
run from Laroche to Paris on the up Cote D’ Azur 
rapide with a load of seven coaches, or 228 tons. 
We passed Sens in 29 min. 5 sec. in spite of a long 
permanent way relaying slow which lost us 3 min.; 
Montereau, where we slowed to 25 miles an hour, in 
48 min. 5 sec.; Fontainebleau in 60 min. 30 sec.; 
and Melun in 68min. 55 sec. Between Brunoy and 
Villeneuve we had no less than three stops and one 
slow which delayed us at least 12 min., so that we 
passed Villeneuve in 97 min. gross, and stopped in 
Paris, 96} miles, in 108 min. 15 sec. gross, or 93 min. 
15 sec. net. A magnificent performance, as there was 
a very high side gale from the west. 

I had a very good run with the day express which 
runs from Marseilles to Bordeaux during holiday 
time, when the load from the former station was no 
less than twelve coaches, weighing 394 tons, and the 
engine No, 2695, a 4-6-0 compound superheater. 
Starting from Marseilles our speed had risen to 
45 miles an hour before passing L’ Estaque, 6.4 miles, 
at a walking pace in 13 min. 35 sec.; Rognac, 16.8 
miles, in 27 min. 45 sec.; Miramas, 32.8 miles, in 
46 min. 5 sec., where again our speed was reduced to 
10 miles an hour ; and we stopped in Arles, 52} miles, 
in exactly 70 min. gross, or 63 min. 20 sec. net, 
with a maximum speed of 63.9 miles an hour. After 
Tarascon we climbed the 4}-mile bank of 1 in 135 at a 
steady 35 miles an hour, and finally stopped in 
Nimes, 16} miles, in 23 min. 40 sec.; from that point, 
with the same load, we ran from Nimes to Lunel 
in 20 min., but on to Cette the running was 
not so good, as speed was reduced on several occasions 
for relaying purposes. 

From Marseilles I came by the day rapide from the 
Riviera, which had a load of eight coaches, or 276 
tons. As far as Avignon our engine was No. 6171, 
a four-cylinder superheater, 4-6-2 with a boiler 
pressure of 171 1b. per square inch. We passed 
L. Estaque, 6.4 miles, in 11 min. 50 sec. at a walking 
pace ; Rognac, 16.8 miles, in 25 min. 15 sec., at 
57 miles an hour; Miramas, 32.8 miles, in 41 min. 
10 sees., again being slowed for the relaying and re- 
arranging of the lines, but our speed before had 
risen to 70 miles an hour at Berre ; Arles, 52} miles, 
in 64 min.; Tarascon South Junction in 71 min. 
10 sec., and we stopped in Avignon, 74.7 miles, in 
86 min. 20 sec. gross, or, deducting the slows, 81 min. 
net. There was a very strong mistral blowing which 
considerably hindered our running. The average 
steam pressure was about 160Ib., and the steam 
temperature 300 deg. Cent. In 1905 with a load of 
seven coaches, or 227 tons, and C-154, a big wind 
cutter 4-4-0 compound, from Marseilles, we passed 
L'Estagne in 10 min., our speed having risen to 
55.9 miles an hour; Rognac in 20 min. 30 sec., at 
66.4 miles an hour; Miramas in 36 min. 25 sec.; 
Arles in 59 min. 10 sec., in spite of a relaying slow 
which delayed us at least 3 min., or only 56 min. 
10 sec. net., at a speed of 64.4 miles an hour ; 
larascon South Junction in 67 min. gross, or 6% min. 
net; and stopped in Avignon in 84 min. gross, or 
81 min. net. This included a service slow to 20 miles 
an hour at the South Junction, Tarascon. 

. From Avignon, with the same load, our engine was 
No. 6175, of the same class, but for an increased 








steam pressure of 200 lb. per square inch, and we 
continued in a furious gale of wind as far as Valence. 
We passed Orange, 17.3 miles, in 21 min. 45 sec.; 
Bolene, 29.2 miles, in 33 min. 35 sec.; Montelimar, 
49.6 miles, in 54 min. 55 sec.; Loriol, 64.5 miles, in 
70 min. 20 sec.; Portes, 73} miles, in 78 min. 50 sec.; 
and stopped in Valence, 77} miles, in 83 mins. 15 sec. 
The speed had varied between 54 and 62.1 miles 
an hour, with a maximum of 65.2 miles per hour 
near Etoile, where the wind had less power. The 
steam pressure was steady at 190 lb. per square inch, 
and the steam temperature varied between 330 deg. and 
340 deg. Cent. From Valence the wind lost its great 
power, and as the engine was steaming well we hoped 
to make up our late start of 8 min. before Lyons. 
Starting very smartly, we passed Tain, 11.7 miles, 
in 13 min.; St. Vallier, 20.3 miles, in 21 min. 25 sec.; 
St. Rambert, 28 miles, in 29 min. 50 sec.; Vienne, 
46.3 miles, in 45 min. 20 sec.; Chasse, 52.8 miles, 
in 51 min.; St. Fons, 62} miles, in 59 min. 40 sec.; 
and stopped in Lyons, 65.8 miles, in 64 min. 10 sec. 
The engine had steamed splendidly, and the fireman 
never touched the fire once from Avignon with any 
of his irons, while the steam temperature was steady at 
335 deg. Cent. The speed never dropped below 
58.9 miles an hour, and beyond St. Rampert ranged 
between 64 and 66 miles an hour, but before Vaugris 
it touched 71.4 miles per hour, and at Vienne and 
Chasse was 67.2 miles per hour. This was a remark- 
able performance, as our average speed from Valence 
to Lyons was 61.7 miles an hour on a line that ascends 
the river Rhone. 

From Lyons to Dijon the engine was No. 6211, a 
new compound superheater. We had a very long 
service slow on the bridge across the Saone, outside 
the Perache Station, which delayed us quite 4 min., 
so that we only passed Lyon-Vaise, 2} miles, in 
8 min. 50 sec.; St. Germain, 12} miles, in 18 min. 
15 sec.; Villefranche, 21 miles, in 25 min. 50 sec.; 
Belleville, 29.8 miles, in 34 min.; and stopped in. 
Macon, 44.1 miles, in 48 min., or 44 min. net. Our 
speed varied between 62.1 and 67.3 miles an hour. 
At Macon we found that the steam heating pipes of 
one of the coaches was broken, and this caused us 
to leave 4 min. late. We rapidly attained a speed of 
67.3 miles an hour, and passed Tournus, 19.8 miles, 
in 19 min. 20 sec.; Chalons, 35.6 miles, where there 
is a service slow to 25 miles an hour, in 34 min.; 
our speed having previously reached the maximum 
of 74.1 miles per hour; Chagny, 45} miles, in 
46 min. 5 sec.; and stopped in Dijon, 77.8 miles, 
in 78 min. 20 sec., 2} minutes early. The engine 
was not the one chosen to take this train, and so had 
indifferent coal ; in fact, there was a lot of slack for 
the last 20 miles into Dijon, but the steam pressure 
kept steady at about 200 Ib., and the steam tempera- 
ture was between 315 deg. and 320 deg. Cent. 

From Dijon I ran up to Pontarlier to see these 
big 4-6-2 engines working loads of, in winter, 220 
tons, and in summer 257 tons, unaided up continuous 
banks with curves and tunnels of 1 in 50. I think it 
will be allowed that driving wheels of 6ft. 8in. diameter 
are not usually associated with gradients of 1 in 50 
for any considerable distance, but the proof of the 
soundness of the theory that big driving wheels are 
not a disqualification for hill climbing in themselves 
must be held to be proved from the excellent results 
that these engines have given on this section of the 
line. The load these engines are supposed to take 
up the bank without piloting is 197 tons, but they 
actually take, as I have said, in winter 220 tons and 
in summer 257 tons, without assistance except in 
exceptional weather or in snow. On the day I went 
from Dijon the load was eight coaches, or 266 tons, 
as far as Dole, and seven, or 219 tons, from there on. 
The engine was No. 6183, a four-cylinder non-com- 
pound superheater with 200 Ib. boiler pressure. 

We left Dijon 12 min. late, and were slowed at the 
junction at Perigny, 1 mile from the start, but we 
passed Neuilly, 5.5 miles, in 7 min. 20 secs., speed 
having risen to 74.1 miles an hour; Auxonne, 
19} miles. in 18 min. 50 sec.; and we stopped in Dole, 
28.6 miles in 27 min. 30 secs., our speed having never 
gone below 65.2 miles an hour up the 6 miles of 
1 in 200 and 1 in 150 before that station. From there 
our speed at kilometre post 365 had risen to 68.3 
miles an hour, and only fell to a minimum of 55 miles 
an hour up the subsequent 1 in 100, and we passed 
Grand Contour, 5.9 miles, in 6 min. 30 sec. from 
the Dole start; Arce Senans, 15.5 miles, in 14 min. 
40 sec., our having been between 70 and 74 
miles an hour, and climbed the 1 in 100 to Mouchard 
so smartly that we stopped in that station, 19.8 
miles, in 18 min. 40 sec., our minimum speed up the 
bank being 58.9 miles an hour, the 48.4 miles from 
Dijon having only taken 46 min. 10 see. At Mouchard 
we were informed that snow had fallen in the hills, 
but decided to try the climb to the summit without 
any pilot. From Mouchard you start on about half 
a mile of 1 in 100 and then 1 in 50. We rapidly 
gained speed, and passed Mesnay Arbois, 6.5 miles, 
in 12 min. 30 sees.; Pont d’Hery, 12 miles, in 21 min. 
45 sec.; and stopped in Andelot, 15 miles, in 23 min. 
35 sec. Our speed up the 1 in 50 was a steady 34 
miles an hour, with 70 per cent. admission to the 
cylinders, 140 Ib. of steam in the steam chest, and 
340 deg. Cent. steam temperature. The boiler 
maintained the water level satisfactorily and the 
steam pressure kept steady. On leaving Andelot 
we found snow on the rails, but we climbed the 


subsequent gradient to Boujeailles at a speed of 31 to 
34 miles an hour, passing La Joux, 4.3 miles, in 
7 min. 40 sec., and stopped at Boujeailles, 8 miles, 
in 13 min. 50 sec., our speed on the 1 in 100 before 
that station having risen to 46 miles an hour. Our 
average speed was 35 miles an hour from Mouchard, 
start to stop in both cases. On from Boujeailles to 
Pontarlier, the run was spoilt by the signals being 
snowed up by the storm that had raged before we 
climbed the bank. This run was made in January, 
and the fact of the signals being snowed up shows 
that there was snow on the rail for our climb. The 
engine steamed well, though the wire drawing must 
be noted, as these engines appear decidedly over- 
cylindered, and it is, I believe, proposed to line up 
those of one engine. On the return journey the 
speed is limited down the 1 in 50 to 52 miles an hour, 
and the brake used in the descent is the ‘‘ moderable ” 
system of a former locomotive superintendent, M. 
Henry. From Mouchard, with 243 tons, we ran to 
Dole in 19 min. 30 sec., and then on to Dijon, with 
the increased load of 283 tons, in 30 min. 40 sec., 
in spite of a wild snow storm and gale. 

. Returning to Paris from Dijon to Laroche by the 
day Riviera express due to leave Dijon at 6.28 p.m., 
we had a load of nine coaches, or 335 tons, and engine 
6183, a four-cylinder superheater with 200 lb. steam 
pressure. Unfortunately as the train was wired forward 
as very late, and the Swiss train due to leave at 6.50 
left in front, but the Riviera rapide had made up time, 
consequently the Swiss train had hardly left Dijon 
before the rapide arrived. This was unfortunate, 
as it prevented our having a clear road. However, 
starting smartly we rapidly accelerated, and passed 
Velars, 5.4 miles, in 9 min. 35 sec., at 40 miles an 
hour; Blaisy Bas, 16.4 miles, in 22 min., the speed 
on the rising gradient of 1 in 125 before the tunnel 
having risen to just 50 miles an hour; Les Laumes, 
35.8 miles, in 41 min. 5 sec., the speed down the 
hill having been carefully restricted to the maximum 
allowed, 62.1 miles an hour; Nuits, 55} miles, in 
56 min. 20 sec., but we were stopped at Ancy, a 
distance of 593 miles from Dijon, in exactly 60 min. 
30 sec. from the start, a very fine performance, as 
the speed from Les Laumes to Ancy was practically 
74.6 miles an hour continuously. Starting again, 
we had a very long relaying slow in the tunnel before 
Tanlay, but we passed Tonnerre, 72-6 miles, in 
78 min. 50 sec., and were again stopped by signals 
88 min. 30 sec. from the start. However, we passed 
St. Florentin, 88 miles, in 95 min. 50 sec., and stopped 
in Laroche, 99 miles, in 105 min. Our speed had been, 
apart from the second stop, steadily 74.6 miles an 
hour. The weather was a violent westerly gale, 
with blinding snow squalls, which enhances the value 
of the work done. Up the hill to Blaisy the steam 
pressure in the steam chest was 145Ib. The steam 
temperature varied between 320 deg. and 340 deg. 
Cent., and the engine steamed well, maintaining 
most satisfactorily the water level in the boiler. 
When running fast on to Laroche, we had plenty of 
steam and water. There is no doubt that the net 
time of this run is between 91 min. and 92 min. for 
the whole distance. In 1905, with one of the then new 
4-6-0 compounds on this same train, but the lesser 
load of only 227 tons, we passed Blaisy from Dijon 
in 23 min., Les Laumes in 41} min., Nuits in 60 min. 
40 sec., and then a coupling broke near Ancy, which 
caused great delay, but from Ancy to Laroche we 
only took 37 min. 15 sec. for the 39} miles, a very fine 
performance. I am hoping this autumn to get some 
further work on the 4—6—2 engines, with the much 
heavier loads, which run up to 450 tons, on the Swiss 
trains in summer and autumn. 

I have been enabled to obtainseveral very interesting 
runs on the Nord. The first was on the new 4.30 
service from London. I was unfortunate on the 
English side, as a relief train from Charing Cross 
considerably hindered us and quite prevented any 
attempt to keep time, and as a result we were 37} min. 
late out of Calais. The load was the light standard 
one of five coaches, or 200 tons, and the engine 2.644 
fitted with a superheater. We passed Fontinette 
in 5 min. 40 secs., Caffiers in 17 min. 5 sec., Boulogne 
Tintilleries in 30 min. 25 sec., Etaples in 47 min. 
30 sec., and stopped in Abbeville in 77 min. 15 sec. 
Starting again, we passed Longpré in 12 min. 10 sec., 
Amiens in 28 min. 35 secs., but were constantly 
checked by signals, so that we only passed Longueau 
in 35 min. 15 sec., a loss of 34 min., Gannes in 58 min. 
50 sec., Cleremont in 70 min. 20 sec., and Creil in 
80 min. 50 sec., in spite of a very severe slow for the 
Tergnier Junction which delayed us 3 min. Sur- 
villiers was passed in 95 min. 50 sec., St. Denis in 
109 min., and we stopped in Paris, Nord, in 114 min. 
15 sec. gross, or 108 min. 45 sec. net., our total net 
running time from Calais being only 186 minutes. 
This was remarkable work, in spite of the light load, 
for the Nord. 

My last run on the 9.50 to Calais, was with 
No. 3.1157, a 4-6-2 compound superheater engine, 
which had been modified since last I had a run with 
her. The load was eleven coaches, or 354 tons, and 
the weather was misty near Paris, with a very slippery 
rail, while from Creil on to and after Etaples we had 
a most furious side gale with squalls of rain, quite 
one of the wildest days I have seen. We passed 
Survilliers in 21 min., our minimum speed being 
58 miles an hour, with 45 lb. pressure in the low- 





pressure cylinder, with a steam temperature of 
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310 deg. Cent.; Creil in 32 min. 30 see., speed having 
risen down the bank to 74.6 miles per hour before we 
shut off steam ; Cleremont in 43 min. 10 sec., speed 
having risen to 63.4 miles an hour; and Gannes in 
57 min. 5 sec., while the gale at the top brought our 
speed down to 53 miles an hour, though we still had 
40 lb. pressure in the low-pressure cylinders and 
300 deg. Cent. steam. Speed downhill ruled moderate, 
and we passed Amiens in 82 min., Longpré in 99 min. 
35 sec., and stopped in Abbeville in 110 min. 30 sec. 
From Abbeville we felt the full force of the gale, 
and took 10 min. 50 sec. to pass Noyelles. Our 
speed up the 1 in 200 was 55 miles an hour. We 
passed Etaples in 32 min. 5 sec., our speed having 
varied between 65.3 and 67 miles an hour ; Hesdigneul 
in 43 min. 30 sec., the minimum speed up the bank 
being 48 miles an hour; Boulogne Tintilleries in 
50 min. 5 sec., speed being reduced to 37 miles an 
hour for a service slow over a bridge, while in the 
tunnel after the station the slipping was very bad 
indeed ; but we passed Caffiers in 66 min. 20 sec., 
never dropping below 47 miles an hour at the top ; 
and we stopped on Calais Pier in 79 min. 5 sec. from 
Abbeville. There is no question as to the extreme 
efficiency of these relatively small 4—6—2 engines and 
their remarkable steaming qualities, as from -Abbe- 
ville our boiler pressure was steadily at blowing-off 
point, our water level was well maintained, though 
we only had slack coal and briquettes to fire with, 
and the variable exhaust was very nearly open. 
I believe further modifications are being carried out 
in the valve gear with a view to improvement. 

I am informed that the new 2-8-0 on the Nord 
and the new 2-8-2 on the P.L.M., goods engines, are 
giving great satisfaction. These latter engines will 
be exhibited at the Lyons Exhibition this summer, 
together with a new passenger tank engine. 

I must thank Messrs. Marechal and Asselin, 
Ingenieurs en Chef du Materiel and Traction of the 
P.L.M. and Nord respectively, for the facilities they 
have afforded to enable me to make these observations. 








THE FURKA RAILWAY. 
(From our Swiss Correspondent.) 
A NEw Alpine railway, the Furka line, from Brigue 
to Disentis, is to be opened on the 30th of this month. 





Fig. 1—ROUTE OF THE FURKA RAILWAY 


The line begins at the old Valaisan town of Brigue, 
now an important railway junction, where the lines 


with the Simplon Tunnel line. The station of the | 
) Furka line adjoins those of the Federal and Létsch- 


berg Railway. 

After leaving Brigue—see Figs. 1 and 2—the 
Furke Railway runs through the long Upper Rhéne 
valley, locally known as the Vallée de Conches, or, 
in German, Gomsertal, which sometimes narrows 
almost into a gorge and at other times broadens out 
almost into a plain. The line is partly on the adhesion 
and partly on the rack system, and it has for about 
20 miles gradients of between 1 in 14.3 and 1 
in 9. A profile is given in Fig. 3. It is of metre 
gauge, and is to be worked by steam traction. The 
chief reason for the choice of steam rather than 
electricity as motive power was that the latter would 
have proved too expensive. It would have cost 
nearly £200,000 more to install it than the former. 
Moreover, owing to the altitude of most of the new 


tourist line the Furka Railway, which is the longest 
Alpine railway in existence, 61 miles, will, of course 
possess much interest, for it hes opened up a hithert, 
little known and remote part of Switzerland, and one 
moreover, in which communication has been slow and 
not altogether convenient. But it is certainly yoy 
upon the local population that the enterprise mys, 
depend, whether in the Upper Rhéne Valley or in the 
Andermatt or Reuss Valley, or in the valley of the 
Rhine leading down to Disentis. 

The contract for the building of the Furka, line wa. 
awarded in 1908 to the Société des Constructions des 
Batignolles. The Furka Railway Company has algo 
another concession—that for a line from Gletsch to 
Meiringen over the Grimsel Pass, in order to connect 
with the Briinig line and the Bernese Oberland, 
No beginning, however, has been made with the 
building of this line, nor does it seem likely that any 
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iine, and the frequency of avalanches along it in spring, 
the current would probably often have been inter- 
rupted. Then, again, the fact must be taken into 
account that the railway will not probably be worked 
for more than four months in the year at most, for, 
although it passes a number of small and a few larger 
villages, such as Andermatt and Fiesch, it will be 
very largely a tourist line only. At any rate, it will 
depend for its revenue almost entirely on tourist 
traffic. Its cost is estimated at 38,000,000f.—say, 
£1,520,000—the capital having been entirely sub- 
scribed by French investors. 

The highest point reached by the Furka line is at 
the Furka station, which is close by the portal of a 
tunnel which is driven under the Furka Pass. The 
elevation of the Furka Station is 2163 m., or 7095ft. 
The railway before it enters the tunnel runs very close 
indeed to the terminal face of the Rhéne Glacier. 


Furka Tunne 


Brigue 
2214. 
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Fig. 2—THE FURKA RAILWAY 
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will be made for some time yet, though another sinall 
line which will feed the Furka is already far advanced 
' towards completion—the Schéllenen line, from Ander- 
matt to Géschenen, on the St. Gothard system. The 
tunnel in this short stretch of railway, which is only 
about 2} miles long, and on which electric traction 
is to be used, has just been pierced. Its length was not 
quite 230 yards, but the dynamite alone for blasting 
away the excessively hard rock through which it runs 
cost £840. a 
This summer the Furka line will be opened only from 
Brigue to Gletsch. It was hoped to open it to 
Disentis, but owing to the trouble in piercing the 
Furka Tunnel this has proved impossible. Apparently 
some miscalculation was made as to the best point at 
which to conunence the piercing of the tunnel. Bor- 
ing was first begun at one point, but it was found 
impossible to proceed owing to the utter lack of 
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The route of the line and the position of the south 
portal of the tunnel are shown on one of the views 
on page 706. After leaving the Furka Tunnel the 
line descends to two small and ancient villages, Realp 
end Hospenthal, before reaching Andermatt, while 
beyond Andermatt another heavy gradient is en- 


first being at Grengiols, see Fig. 4—by which the 
train mounts in a spiral to the Oberalp Pass. has had 
to be constructed. The height attained by the line 
is again considerable, at this point being 6665ft., 


Station. Here it connects with the Rhaetian railway 


the Swiss Federal lines. 
The valley descending from the Oberalp Pass to | 





coming up the Rhéne Valley from Lausanne and that 
from the Létschberg Tunnel converge and join up 


Disentis is very wild, and but thinly populated, the | 
villages being small and some distance apart. As a ' 


countered, and a tunnel, the second in the line—the | 


after which it descends to a level of 3716ft. at Disentis | 
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Pig. 3—-PROFILE OF THE FURKA RAILWAY 


| cohesion in the substance of the mountain, and al 
| attempt was made at another point not far distant. 
| Here also serious difficulties are new being encoun- 
| tered, and boring is being carried on in very difficult 
material. In one of the views on page 706 the first 
and second points are shown at A and B respectively. 
On such a line as the Furka progress is very slow, 

| because of the short period during the year when it is 
| possible to work. The summer is very short, and, 
| except in summer, when the snow has melted, work 
| is out of the question. Snow lies till quite the end of 
| May, and often till early June, rendering earth work 
impossible, while in September it has often begun to 


system, which connects the Engadine with Chur, | fall for the winter. The Italian workmen, who are, 
or Coire, at which place connection is again made with | of course, employed on this line, as on all others in 
| Switzerland, are inclined to take to flight at the first 


sight of snow. Last July 3500 Italians were occupied 
on the line, and during the months when work was 
possible it went on very rapidly. In the September 
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of 1913, indeed, the rails had been laid from Brigue 
as far as Oberwald, a distance of over 26 miles, so 
that service trains could be run. Another difficulty 
arises from the impossibility of getting material, 
such as wood for scaffolding, cement, &c., where it 
is wanted, except at certain times of the year, means of 
-ommunication being so few and distances so great. 

Between Brigue and Disentis the line has twelve 
tunnels, 2 miles 1055 yards long, taken altogether. 
The longest, the Furka Tunnel, runs directly under 
the Furka Pass, coming out at an altitude of 7095ft., 
while, besides the tunnels, there are 50 bridges and 
viaducts, more than twenty being 165ft. or more in 


length. The engines come from the Schweizerische 





| 
the Schelde, and alarge dry dock. These works were | of which was connected by a lock with the Kattendyk 


finished in 1860, and after the position of Antwerp | 
had been made more secure by the International 
Treaty of July, 1863, regulating the navigation of 
the Schelde, the various projects relating to the 


improvement and extension of the port began to be | 
studied by the Government and municipal engineers | 


and to be criticised by all who took an interest in 
the subject. 

In 1869 the junction dock connecting the Kattendyk 
to the old docks was completed and the timber dock 
lengthened ; in 1873 the Campine and Asia Docks 





were opened to navigation ; between 1877 and 1880 
the Kattendyk Dock was lengthened, and three new 





Fig. 4—-ENTRANCE TO LOOP TUNNEL AT GRENGIOLS 


Lokomotivfabrik, Winterthur, and conform to the 
usual Swiss regulations for narrow-gauge engines. 
They are able to pull 43 tons. Flat-bottomed rails 
weighing 55 Ib. per lineal yard and steel sleepers are 
used. 

From Brigue to Gletsch a slow train will take 
21 hours, and an express 2 hours, or rather less. 
Carriages of the Rhaetian Railways can be run over 
the Furka line, and it is intended, when the entire 
line is open, to run through services daily in summer 
from St. Moritz to Brigue and vice versd. 

The Furka Pass, of course, is well known to tourists 
on account of the beauty of its scenery and the rare 
profusion of its wild flowers, though it is one of the 
least historic passes in the Alps. Fiesch, one of the 
principal stations between Brigue and Gletsch, is 
also well known, as a pretty village in itself and as 
heing the point of departure for the pleasant summer 
resort of the Eggishorn, for the Marjelensee, and the 
Aletsch Glacier. Andermatt, of course, is now fre- 
quented in the winter for sports as well as in summer, 
and Disentis is one of the oldest places in Switzerland, 
with a monastery, the foundation of which dates back 
to 640, and with mineral springs. The side valleys 
off the Upper Rhone Valley are chiefly inhabited by 
a toiling pastoral population, which still carries its 
hay, its scanty corn, and its cheeses on its back, 
and, it is to be feared, is not very likely to send them 
by rail even now that it is in a position to do so. It 
is @ population, in short, that has much ado to live, 
and that would not live at all did it not utilise every 
particle of soil and every blade of grass, even in the 
most inaccessible places. Many villages have actually 
become depopulated, and it remains to be seen whether 


the new line will tend to bring fresh prosperity to a | 


district from which the best blood now emigrates to 
lands where conditions are less harsh and the struggle 
for life less strenuous. 








THE PORT OF ANTWERP. 

ANTWERP, as-a@ port for loading and discharging 
sea-going vessels, has existed from prehistoric times ; 
and a wooden wharf, which was removed less than 
fifty years ago, is said to have been in existence at 
the commencement of the seventh century. The 
quays were extended from time to time, chiefly to 
the north of the city, and it is related that in 1581] 
two thousand ships were there at one time, and forty, 
from Venice, Genoa, Spain, and Portugal, came up 
on a single tide. Shortly afterwards the navigation 
of the Schelde was stopped by the Batavian Provinces, 
and till 1795 the trade of Antwerp became stagnant. 
The French invasion brought prosperity to the city, 
hy restoring the free navigation of the river, and then 
the construction of the Jordaens and Van Dyck 
Quays, and the excavations for what are now 
known as the Bonaparte and Guillaume Basins 
were begun. After 1814the construction of the quays 
was continued. A bonded warehouse was also built 
covering 8 acres. It was burnt down in 1901 and 
rebuilt in reinforced concrete. No additions to the 
docks were made till 1853, when the Kattendyk 
Basin was constructed, with a lock giving access to | 





dry docks were constructed; and in 1886 the Lefebvre 
and America Docks were completed. This work was 


done by the municipality of Antwerp at a cost of over | 


£3,000,000, and during this time the State, to which 


all navigable rivers in Belgium belong, demolished | 


the old quays and rectified the right bank of the 
Schelde. New quays, extending about 2} miles, 
cost £1,600,000, and between 1895 and 1902 they 
were further extended for 1} miles to the south, 
where the municipality had constructed tanks for 
the storage of petroleum, benzine, turpentine, &c. 


Dock. In 1903 to 1907 Royers Lock was built, giving 
direct access to the Schelde from the Lefebvre Basin, 


| and in 1903 the new docks to the north of this dock 


were put in hand. The first of these is a Y-shaped 
basin, leading from the Lefebvre Basin on the oppo- 
site side to the Royers Lock. The lock has an open- 
ing of 72ft. and a length of 590ft. The draught of 
water at ordinary tide is 34ft. 6in. The channel 
connecting it with the Schelde is 1410ft. long. It is 
144ft. wide at the lock and 690ft. between the wing 
walls, where it enters the river. The right arm of the 
new Y-shaped dock forms the first basin of the new 
series ; the left, which is called the Canal Dock, has 
been lengthened and will be still further prolonged ; 
in accordance with the new scheme, as shown on 
the map below. The area of all the docks made before 
1900 was 158 acres, and the Canal Dock and first 
basin added 63 acres to this. These were finished 
in 1907. They have a uniform depth of 3lft., and 
as they communicate with the Schelde through the 
| Royers Lock, which works at all tides, and in ten 
minutes, the walls of these docks may be considered 
as if they were river quays, as well as deep-water 
quays, alongside which steamers with a draught of 
| 30ft. can be moored. 

The signing of the Treaty of 1863 brought other 
subjects under discussion, all of which may be included 
under the title ‘“‘ Improvements of the Port of 
Antwerp.” It was said that the curves below Antwerp 
| were too sharp to allow vessels longer than those 
| which were then being constructed to come up at 
| any state of the tide, and also that any dock exten- 
| sions should be made on the left bank opposite the 
| city, instead of to the north of it. The width of the 
river here varies from 1350ft. to 1650ft., being at its 
narrowest between the “‘ Téte de Flandres,” where 
| there was till recently a large fortress, and the floating 
| pontoon between the North and South Quays. From 
this point there is a regular service of ferry boats 
every quarter of an hour, conveying carts and large 
vans as well as foot passengers to the village of Ste. 
Anne, which adjoins the fortress on the opposite 
side. 

* From the Petroleum Quays at Hoboken to the 
floating pontoon the river is fairly straight. It then 
bends sharply to the left, so that a line drawn from 
the petroleum tanks to Royers Lock would be entirely 
outside the Antwerp municipal boundary. It may 
be asked why such a large level tract of land, sparsely 
inhabited and almost uncultivated, should be allowed 
to remain unutilised so long, when land at a far 
greater distance from the centre of Antwerp is being 
eagerly bought up at continually increasing prices. 
' The answer is because it is in the Province of Flanders. 
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IMPROVEMENTS OF THE PORT OF ANTWERP 


An area of 75 acres is reserved as a site for these 
tanks, which are fitted with lightning conductors, 
safety valves, and all modern improvements. The 
vessels which bring the oil in bulk come alongside 
a masonry pier 360 yards long, with berthing for three 
ships and five pipe lines, each 12in. diameter. Till 
1894 the whole of the petroleum which was brought 
to Antwerp came in barrels and was stored in ware- 
houses adjoining the America Dock. 

For nearly twenty years nothing was constructed 
beyond the Lefebvre and America Basins, the former 


Twenty years ago this subject was mentioned in THE 
ENGINEER, in describing a project of the late Mr. 
Greathead, M. Inst. C.E., for a tubular tunnel under- 
neath the Schelde. The Province and City of Antwerp 
say that they would like to make an “ Isle of Dogs” 
or a ‘‘ Birkenhead “ on the other side of the river and 
connect it with Antwerp by swing bridges or tunnels ; 
but that, as a vast initial expenditure would be 
necessary, they want to have entire control of the 
land. They would then be able to settle on the best 
means of access and decide whether it would be pre- 
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ferable to build docks or a good class of dwelling- 
houses. In either case workmen’s cottages would 
form part of the scheme. But the citizens of Antwerp 
will not, either as private individuals or as a muni- 
cipality, support an undertaking where every step 
must be sanctioned by the engineers of the neigh- 
bouring province, and where the new residents would 
share neither the burdens nor the advantages of 
Antwerp citizenship. They have therefore asked that 
the district facing them should form an integral part 
of their municipality. The Province of Flanders, 
though it draws practically no revenue from this 
land, opposed the cession twenty years ago, and still 
opposes it. For this reason no progress can be made 
with the various projected tunnels to the south and 
north of the city, or to the Greathead tube in the 
centre, whilst the construction of a swing bridge or 
a “‘ transporter’ is even less probable. 

Just below Antwerp the river, which had been 
running in a westerly direction, bends to the north 
and then to the west, so that from the petroleum tanks | 


downwards an § is formed. The dotted lines marked | 


“* Grand Coupure ” on the illustration show a proposed 
deviation, which would have cut out the lower of 
vhese bends and have shortened the distance to ports 
above Antwerp, including Ghent. The project had 
much to recommend it, but the municipal engineers 
and others who were consulted thought that the scour 
caused by the more rapid fall would be dangerous to 
navigation. 

The arrangements actually made are shown on 
the illustration. The deviation of the river is to be to 
the left instead of to the right, but all sharp bends 
will be avoided and the width will be kept uniform. 
The curve will take away a good deal of land from the 
left bank, but will not alter the situation as regards 
the part which is opposite the centre of the city. 
Lastly, this alteration to the course of the river will 
not be made until a waterway has been constructed 
from the old docks to Kruisschans, which is just beyond 
the lower bend. 

When the Canal Dock and First Basin, or “‘ Darse,” | 
were finished in 1907 the construction of the second 
and third Darses was commenced, the Canal Dock 
being also made a-thousand metres—3281ft.— longer. 
This work will give an additional water area of 195acres 
and a little over three miles of quay line, with a depth 
of water of 33ft. The walls are finished and the erec- 
tion of sheds, electric mains and standards, bollards, 
railway lines, and cranes is proceeding, and all will 
be in working order by the end of this year. A new 
dry dock is also being made at Quay 61 at the end of 
the Lefebvre Dock. It has been five years in con- 
struction and will be in working order in September. 


Its length is 722ft. by 108ft. wide, and the depth of | 


the floor below the level of the basin is 31ft. 6in. It 
is built of brick set in cement with stone edgings at 
every step. Under the whole structure is a layer of 
concrete made with cement and “ trass.’ The latter 
is a voleanie stone, which is brought from Germany. 
In colour it is a light yellowish brown, and it is softer 
and less porous than the reddish-brown “* puzzolana ” 
found in voleanie countries, such as Mexico, and used 
there as one of the constituents for concrete blocks. 
The trass has been found so satisfactory when mixed 
with cement that it is being used for foundations of 
road beds for carts and railway lines round the docks. 
The mixture for these is two parts of ordinary lime to 
three of trass. The floating door for closing the dock 
is of steel plates pneumatically riveted. It weighs 
550 tons, not including 300 tons ballast. To 
empty the dock there are three centrifugal pumps, 
together capable of discharging 65,000 metric tons 
per hour. The time required to pump the dock dry 
would be two hours, if there were no ship in it. The 
total cost of dry dock and accessories was £240,000. 
There were already six dry docks before these works 
were begun leading out of the Kattendyk, but none 
had been built since 1880, and the largest, which is 
512ft. by 8lft. and 22ft. 6in. deep, was not big 
enough for the larger vessels which visit Antwerp. 
All these docks, even the smallest, which is 148ft. 
by 36ft., continue in regular use, and the engines, 
which were built in 1864, are in good order and can 
pump out 12,000 metric tons per hour. 

The Canal Basin is more than a mile long ; it will 
be seen that there is space to lengthen it, if necessary, 
and to construct another Darse to the north of No. 3. 
Probably this would have been done if the Grand 
Coupure had been made. But when this was sup- 
pressed and the new position of the river channel 
agreed to by Government, provincial, and municipal 
engineers, it was necessary to re-study the whole 
scheme. The advantages and disadvantages of 
giving the docks another connection with the Schelde 
further down the river were again discussed, and 
finally it was decided to construct a new series of 
basins, as shown on the map. The. cost for the 
whole project is estimated to be £20,000,000, and the 
time which is to be taken to complete it fifty years. 
The work will commence at Canal Dock with a lock 
facing No. 3 Darse and connecting it with the upper 
end of the first of the new basins. At the lower end 
of this basin the main channel turns and runs parallel 
with the direction of the projected Grand Coupure. 
From this channel, as will also be seen, there are four 





arms, and at the end twin locks leading into the river 
neer Kruisschans. In orderthat there may be athrough | 
waterway from Kruisschans to the existing docks 
with as little delay as possible, it has been decided ° 


that at present only one lock shall be constructed, 
and that the channel which leads from it to the exist- 
ing work shall provisionally be only 262ft. wide, 
instead of its full width of 984ft. The contract for 
the construction of the lock has been let for £552,000, 
and the work will take four years. It is to be 886ft. 
long by 115ft. wide, with a depth of 33ft. The 
channel from the river will be 328ft. wide at the lock 
and 954ft. at the entrance. In making the channel 
from the Kruisschans Lock past the ends of the pro- 
jected new basins, the bottom will be excavated to 
a width of 262ft. and a depth of 33ft. The wall on 
the side which is nearer the river will be completely 
finished, but on the opposite side the earth will be 
allowed to take its natural slope. Another part of 
the work which is to be commenced as soon as possible 
is the extension of the river wall. The quays of 
Antwerp extend in an uninterrupted line from the 
Petroleum Pier to Royers Lock, and it is now intended 
to prolong them for another 1} miles in front of 
Austruweel. But the commencement of this work 
must depend on the rectification of the river channel, 
so that, although it is very much needed, it will not 
be possible to start it at once. 

The Antwerp Harbour and port works are well pro- 
vided with steam, hydraulic, and electric machinery 
for lighting and for the various operations connected 
with the movement of vessels and their cargoes. 
The pumps for emptying the dry docks have already 
been mentioned, but nearly all the other work is 
done by hydraulic pressure or by electricity. There 
is a tunnel about 4ft. 6in. high under all the recently 
constructed quays, and the new quays round the 
different basins, and in this the electric cables will 
betaken. All electricity is supplied by the Compagnie 
Electrique Anversoise at 6500 volts alternating, and 
it is converted to continuous current at 550 volts in a 
sub-station at the end of Darse No. 1. There are eighty 
2-ton electric cranes and 320 hydraulic, which are 
partly 1} tons and partly 2tons. All the electric cranes 
have three motors, one for lifting, one for slewing, and 
one for travelling. They travel on rails, in some cases 
13ft. and in others 16ft. 6in. apart, and allow space 
for locomotives to pass underneath. On the Her- 
bouville Quay (south) where archway cranes were not 
practicable in consequence of the numerous junctions 
connecting the railway lines, fifty-one “‘ half-arch” 
cranes were made. In these one side is supported 
by a line running along the roof of the sheds. There 
is also a number of larger cranes in both the old and new 
docks. On the Ledeganck Quay—which is just below 
the Herbouville—the town has placed a 50-ton electric 
crane to obviate the necessity for steamers of regular 
lines, which have their fixed berths on the river quays, 
entering the docks whenever they have to load or 
unload goods weighing more than 2 tons. Two 40-ton 
cranes, supplied by Sir W.G. Armstrong, Whitworth 
and Co., of Newcastle, take their power from the 
Kattendyk hydraulic station, which also till recently 
worked a 120-ton sheer legs, supplied by the Société 
Cockerill in 1878, but are now driven by current sup- 
plied by the Antwerp Tramway Company at a tension 
of 550 volts. Besides the 2-ton electric cranes, the 
Canal Dock has a 30-ton electric crane, with separate 
motors for lifting, slewing, raising and lowering jib, 
and travelling. This crane is specially used for 
unloading marble, &c., at Quay No. 71. There are 
numerous other electric and hydraulic appliances. 
The swing bridges are worked hydraulically, the 
pressure being 700 lb. per sq. in. There are electric 
traversers for railway trucks on the river quays, and 
electric capstans round the new docks. Besides the 
principal sub-station where electric current is received 
from the Antwerp Electricity Company, there are 
eight subsidiary stations, in which the current is 
lowered to 235 volts for the crane service, and in four 
of them there are also transformers for the lighting 
current, which is triphase at 225-230 volts. Only 
incandescent lamps with a candle-power varying be- 
tween 50 and 1000 will be used. For the new basins, 
which are to be brought into use this year, a fixed 
50-ton electric crane and twenty-four travelling cranes 
of 2} or 3 tons will be required. Besides these, 
thirty” 2}-ton electric cranes are being made at 
Charleroi and six 5-ton cranes at Liége. 

Amongst the special appliances used at these docks 
the floating grain elevators take a leading place. Of 
these there are eight in use, and four more are being 
constructed. The grain is brought in sacks, but these 
are opened on deck and the contents pass down a 
shoot into a lighter. A group of four tubes is lowered 
into the lighter and the grain is raised by suction and 
is delivered through a single tube at a speed of 200 tons 
per hour for each elevator. A grain warehouse has 
been built, which has an area of 2800 square yards, 
and, like the power-houses and all other dock build- 
ings, even the workmen’s shelters, it is artistically 
designed. On the South Quay of the Campine Dock 
there is a coal tip, which has been in service since 
1898. It is used for shipping coal and is worked by 
hydraulic pressure. The trucks are run on to a 
platform which is raised by means of a plunger and a 
block and tackle till itis high enough to reach a sliding 
shoot, the position of which may be varied as desired. 
The pressure is then made to act on only one part of 





For ore transhipment there is a barge carrying two 
movable cranes, which can work simultaneously on 
the same hatchway. It is placed between the seg. 
going vessel and the lighter to be loaded and can 
manipulate and weigh 80 tons per hour, or 800 tons 
per working day. The cost was £6000. The total 
tonnage of Antwerp port for last year was 14 millions, 
of which three-quarters was English, besides six 
million tons of internal traffic. 

Till 1875 there were no steam tugs belonging to the 
port, but in that year the city bought three, of which 
two were sold and one is still in use. In 1881 new 
boats were bought, and one of these had the peculiarity 
that it was fitted with a steam pump able to supply 
800 gallons of water at a pressure of 85 lb. per min, 
This was found very useful, not only in case of fire, 
but for pumping dry or keeping afloat any vessel 
with a dangerous leak. As these gave such excellent 
results the city decided that all their tugs should in 
future be fitted with identical pumps, and one has also 
been supplied to the boat used for collecting navigation 
dues. The first twelve tugs had engines of 100 
nominal horse-power, but those now being built will 
develop 130. There are also several petrol launches 
for harbour service. 

The extension of the Antwerp quays to the south, 
the construction of the petroleum tanks and pier, 
and the large workshops of the Société Cockerill 
and other firms at Hoboken, are all arguments in 
favour of tunnels, but against swing bridges, ** trans- 
porteurs,”’ or other structures which would inter/cre 
with the navigation. But whatever may be the 
future of the land behind the Téte de Flandres, the 
fact remains that many of the inhabitants of the 
villages within ten miles of Ste. Anne earn their 
daily bread in Antwerp, chiefly by the supply of 
dairy and farm produce. For many years the exist- 
ing ferry boat service has been inadequate, especially 
for heavy wagons, and it is only the advocates of a 
speedier and more convenient method of transit 
who have prevented its improvement. On the 
Antwerp side, between the north and south quays, is 
a floating stage. The masonry walls at the ends and 
at the side towards the quay were commenced in 
1877 and finished in 1884. It is also partly enclosed 
on the river side by a masonry wall, and there is a 
hinged gangway parallel with the quay wall. About 
three years ago a lift was constructed at the other 
end, with a platform large enough to accommodate 
a pair-horse van, so that at low water a vehicle can 
be raised to the quay level in a few seconds. On the 
Ste. Anne side there is a long, yet steep, sloping path, 
and the ferry boat is moored to that part of it which 
is just uncovered by the water. Foot passengers 
must wait till the carts have drawn off before they 
can land. 

These inconveniences will be remedied and _ the 
transit accelerated by a landing stage which is now 
being built just below the village. The Prince's 
Landing Stage at Liverpool was taken as a type, 
though there are several modifications. The pontoon 
is 328ft. long by 65ft. 8in. wide, and the bridge or 
gangway, which is at right angles to the river, has a 
length of 482ft. It has a masonry wall on either side, 
the distance between these being 40ft. and the width 
of the bridge 34ft. 6in. The bridge is not rigid, but 
is supported by five groups of eight small pontoons. 
Joists run from one row of pontoons to the next and 
are connected by cover plates, the last lengths, where 
they join the landing stage, being on rollers. On thie 
main joists are cross joists, which carry the deck. 
There is a tunnel in one of the masonry walls with 
three openings on the inner side. By this means 
if any of the small pontoons or other part of the sub- 
structure requires to be removed, it can be taken out 
without disturbing the deck. From the face of the 
masonry to the pontoon there are girders 125ft. long. 
They taper from the middle towards the swivel ends, 
being curved top and bottom. They are connected 
by cross chains, with links 12in. long and 2in. diameter. 

The woodwork of the gangway is entirely of oak, 
but the pontoon is decked with deal. There are 
980 tons of steel in the structure, 15,000 cubic feet of 
oak, and 2500 cubic feet of deal. At each end of the 
pontoon there are two independent groups of pitch- 
pine guide piles, one outside the other. The piles 
are 16in. square with 12in. by 12in. bracing and 12in. 
by 6in. walings, making together 22,000 cubic feet 
of pitch-pine. The width of the river at this point 
is 1480ft., and as the set of the current is towards 
the Antwerp side, the pontoon will not interfere with 
the navigation. It is expected that the whole work 
will be ready by the end of June. As at presen: 
there will be a service every quarter of an hour, but 
it will only be for foot passengers. A separate boat 
for vehicles will run once an hour. 

The dry dock and new basins were designed by, and 
are being constructed under, the superintendence of 
M. Fr. de Winter, Chief Municipal Engineer. ‘The 
hydraulic and electric works with all accessories are 
by M. A. Le Paige, Chief Engineer of the Mechanical 
Department, and all work connected with the landing 
stage at Ste. Anne is being carried out by M. J. 
Mélotte, Ingénieur des Ponts et Chaussées. These 


the plungers, the truck is tilted and then stopped | gentlemen have all kindly assisted in supplying the 


automatically by two bolts, locking into its fore axle, 
when the door is opened by hand, and the contents 
tipped into thehatchway. Like many of the other appli- 
ances, it was made by Armstrong, Whitworth and Co., 


information from which the foregoing article has been 
prepared. 
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POWER FROM MERCURY VAPOUR. 


In a paper read some little time ago before the American 
Institute of Electrical Engineers Mr, W. L. R. Emmet 
describes a thermodynamic process using a mercury 
phoiler in tandem with a steam generating apparatus for 
the production of power. It does not seem to us that the 
author's idea is likely to prove very valuable, but his paper 
is nevertheless interesting and worthy of some attention. 
The theoretical limit of efficiency in a thermodynamic 
srocess, it is pointed out, is the ratio of the tem- 
perature range embraced by the process to the maximum 
absolute temperature used, and is expressed by age 
where T is the initial temperature and T, the final tem- 
perature. In all processes available for commercial power 








Fig. 1—BOILING POINTS OF MERCURY AT DIFFERENT 
PRESSURES 


development the lower limit is fixed by the temperature 
of cooling water available, and is therefore not susceptible 
of variation. The possible upper limit is the temperature 
which can be produced by burning fuel with air, and in 
practice is about 2700 deg. Fah. With the object of 
utilising some of the energy available in ranges above those 
possible with steam, Sa. Meemet has directed his attention 
to the question of using mercury vapour. The theoretical 
efficiency of steam processes can be increased by using 
higher pressures, but since with rise of temperature the 
increase of pressure is very rapid, and since the steam 
turbine has limitations in the efficient use of high pressure 
improvement in this direction does not appear very promis- 
ing. At atmospheric pressure mercury boils at 677 deg. 


INITIAL PRESSURE, LB.ABS. 





AVAILABLE ENERGY, FT.LB. 


Fig. 2—CURVES SHOWING ENERGY AVAILABLE FROM 
MERCURY 


Fah. and condenses in a 28in. vacuum at 455 deg. Fah. 
So far as temperature and pressure are concerned, there- 
fore, it is well adapted for a temperature cycle having a 
range in excess of that permissible with steam. It is 
therefore proposed in the paper under consideration to-use 
mereury in place of water. The principle involved was 
suggested to the author by Mr. Charles 8. Bradley, who 
proposed and patented a similar process. There have 
been other proposals along the same lines, but none have 
involved the use of mercury. 

The author has constructed apparatus of about 100 horse- 
power, and experiments with the new process are being 
carried out. In studying the thermodynamic: possi- 
bilities of a substance such as mercury, the same con- 
siderations are taken into account as when dealing with 


steam. The author sets down the leading data in the 
following manner :—Boiling point of mercury at atmos- 
pheric pressure, 677 deg. Fah. (358 deg. Cent.) ; boiling 
point of mercury at 28in. vacuum, 457 deg. Fah. (236 deg. 
Cent.). Vapour density is in the ratio of atomic weight 
and absolute temperature ; that of mercury is 6,56 times 
greater than that of water at boiling point and 6.8 
times greater at a vacuum of 28in. The specific heat of 
liquid mercury is .0373, and that of mercury gas at con- 
stant pressure .0248. The latent heats of vaporisation at 
25 Ib., 15 1b., 28in. and 29in. vacuum, are 117, 118, 121, 
and 121.5 British thermal units respectively. The boil- 
ing point of mercury at various pressures is shown by 
the curve, Fig. 1, and curves are also given in Fig. 2 
showing the theoretical energy available from mercury 
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Fig. 3—-ARRANGEMENT OF PLANT 


within various pressure ranges. These curves are calcu- 
lated from Rankine’s formula. 

‘Briefly, the process may be described as follows :— 
Mercury is vaporised in a boiler heated by a furnace of the 
ordinary type. From this boiler—see Fig. 3—it passes at 
a pressure not much above that of the atmosphere to the 
nozzles of a turbine, which drives a generator or any other 
machine. From this turbine it passes to a condensing 
boiler, where it is condensed on the outer surface of tubes 
which contain water, and this water is vaporised by the 
heat delivered and the steam produced used to drive other 
turbines or for any other purpose. Preferably this con- 
densing boiler is placed at a level above the mercury boiler, 
so that the condensed liquid runs back into the mercury 
boiler without the aid of a pump. Since the mercury 
vapour is much hotter than the steam, the gases under 
normal conditions leave the boiler at higher temperatures 
than they have in leaving the steam boiler. To utilise 
this excess heat in the gases, it is proposed to convey them, 
first, after leaving the mercury boiler, through a heater, 
which raises the temperature of the returning liquid almost 
to the boiling point. They are then passed through a 
superheater, which superheats the steam delivered by the 
condensing boiler, and finally through an economiser, 
which heats the feed water for the condensing boiler and 
so reduces the gases to the lowest flue temperature practic- 
able. The disadvantages attending the use of mercury 
are as follows :—(1) It is very expensive. (2) It is poison- 
ous, and capable of pervading the atmosphere in a finely 
divided state. (3) There are difficulties in confining the 
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Fig. 4-ARRANGEMENT OF BOILER 


vapour and liquid. On the other hand, the temperature 
of mercury at boiling point is a very convenient tempera- 
ture ; its specific gravity makes possible the use of gravity 
feed, and at the temperatures adopted with this new pro- 
cess it is completely neutral, and has no detrimental effect 
upon the substances it comes in contact with. It carries 
nothing in solution that can adhere to heating surfaces, 
and the boiler therefore is always perfectly clean. Its 





vapour density is so high that the spouting, velocity is 





very low, and a very simple type of turbine can be used, 
and as it does not wet the surfaces of the turbine blades 
there is no erosion. It is believed that the efficiency of the 
turbine will be high, but no data is yet available to support 
this assumption. The volume of the vapour at convenient 
condensing temperatures is such that the heights of the 
blades need not be excessive. Owing to the manner in 
which the heat is delivered to the condensing boiler, the 
latter is very small and simple. Steam boilers, it is 
pointed out, transmit on an average about 6 watts per 
square inch, with an average temperature difference 
of about 1100 deg. Fah., whereas a surface condenser 
transmits 18 watts with a temperature difference of 
20 deg. Fah. The dimensions of a me boiler are 
equivalent to those of a surface condenser, and since there 
are no high temperatures, there is no possibility of scaling 
or burning. Moreover, the boiler is always clean. 

The mercury vapour acts automatically as a conveyor 
of heat from the fire to the condensing steam boiler. If 
through loss of load or other causes the supply to the 
mercury turbine is shut off, the vapour by-passes through 
a safety valve, so that all the heat delivered to the mercury 
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Fig. 5—TUBES AND HEADERS 


is immediately conveyed to the steam boiler. Assuming 
the heat deliveries to exposed surfaces to be equal to those 
in steam boilers under equivalent conditions of tempera- 
ture difference, gas velocity and radiation, and assuming 
a turbine efficiency equa] to that of steam under equivalent 
velocity conditions, calculation shows that in an efficient 
power station the same amount of steam can be delivered 
to the turbines at the same superheat, thus giving the 
same turbine output, and that, in addition, about 66 per 
cent. of the power so delivered can be delivered by mercury 
turbines, the fuel required being only about 15 per cent. 
greater than that which would be used with asteam plant 
alone. Thus the gain in capacity in an existing station 
would be approximately 66 per cent., and the gain of 
output per pound of fuel 44 per cent. This calculation is 
based upon a mercury vapour pressure of 10 lb. above the 
atmosphere and a vacuum of 28. 5in. at the steam turbine 
outlet. It is estimated that about 10lb. of mercury 
would be evaporated for each pound of steam produced, 
the steam gauge pressure being about 175 1b. and the 
superheat 150 deg. Fah. The final temperature of the 
gas after leaving the economiser would be about 300 deg. 

The vacuum in the steam and mercury turbines could 
be maintained by the same air pumps, means being pro- 
vided to separate all mercury from the air in a cooler. 
Tests have indicated. that not more than £2 worth 
of mercury would be required per kilowatt output 
of the mercury turbine, and it is considered that with 
suitable arrangements this amount can be considerably 
reduced. The general application of the process would 
naturally involve a large demand for mercury. but, 
according to Mr. Emmet, this would not permanently 
increase the price. At the time the paper was read the 
experiments that had been made consisted of producing 
the vapour in heating elements similar to those proposed for 
a boiler working under the most severe conditions of heat 
delivery by gas flow and radiation. The vapour was 
carried from these elements to a nozzle and exhausted 




















into a condenser, from which the liquid was drained back 
into the boiler by gravity, the vacuum being maintained 
in the condenser by an air pump. The only element 
lacking in this experiment was the turbine. Mr. Emmet 
points out that this is really of little importance, since the 
nozzle is the real engine which transforms heat into motion, 
the movement of the wheel by the moving fluid being a 
mechanical matter governed by laws well understood. 
In these experiments pressures and quantities of liquid 
condensed were measured, and these measurements were 
in agreement with the calculated values. 

Having obtained by experiment data concerning possible 
rates of heat transference, a boiler was built in which the 
heating surface was made up of round tubes with concentric 
cores. These tubes were e ded into a horizontal 
metal sheet, which formed the bottom of a box, and 
arrangements were made by which the central ducts in 
the cores always received a supply of liquid. Certain 
difficulties arose, however, which led Mr. Emmet to abandon 
this design and to adopt the principle shown in Fig. 4 
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Each heating unit consists of an upper and lower header, 
which are connected together by flattened tubes, curved in 
the ‘manner shown in Fig. 5. These flattened tubes are 
connected to the headers by acetylene welded joints. 
The tubes are first welded from the inside into channel- 
shaped pieces, and these channels, with the set of tubes 
connecting them, are then annealed so as to release all 
strains incident to welding. After they have been annealed 
they are tested with high-pressure air, clamps being used to 
confine the air in the channels. The channel pieces are 
then welded to steel headers, so that the whole unit 
becomes perfectly tight and capable of standing a high 
pressure. The headers of these units terminate as shown in 
taper nozzles which fit into taper holes in the bus header 
at the bottom, and into a vapour chest at the top. A 
curved duct connects the vapour chest to the bottom 
header at the hot end, so that the heating units which are 
exposed to the greatest heat receive the most direct supply 
of liquid. Moreover, in these units a larger internal space 
is allowed than in the units which occupy the cold part of 
the boiler, so that the colder part does not carry an 
unnecessary amount of liquid. 

To guard against loss through leakage at joints the 
arrangements shown in Figs. 6 and 7 are used, by means of 
which the sets of joints at the top and bottom of the boiler 
are enclosed in boxes practically air-tight, the bolts used 



































Fig. 7—JOINT BOX 


for tightening these joints extending outside the boxes 
in such a manner that a leaky joint can be drawn up. 
These boxes are connected by ducts to a condensing cooler 


| and it is constructed so as not to leak. 


in which a low pressure is maintained by suction from the | 


base of the chimney stack or from any other sufficiently ex- 
hausted place. This suction will maintain within the boxes 
a pressure lower than any other pressure that surround 
them, so that there is a constant inflow of air through 
all leaks and a fiow of all liquid or vapour which may 


Fig. 1 


liquid being noticed, the doors would be opened, the fire 
drawn, and the liquid drained out of the boiler into a 
receiving tank. The boiler might then be tested with air 
pressure and the leaky elements repaired. 

The first turbine used was an old experimental steam 
turbine which had many joints that were difficult to keep 
vacuum-tight, but the new turbine has but one joint, 
Drawings of the 
boiler setting are given in Fig. 8. The new condensing 
boiler is made from a standard high-pressure feed-water 
heater having a water space at the top and bottom and 
connected together by tubes in the ordinary manner. 
This boiler has apparently worked satisfactorily, and has 
produced steam from mercury vapour in the manner 
expected, but it is not considered a suitable design for the 
purpose, since the temperature differences impose a strain 
on the expanded tube sheets. It is considered that tubes 
attached at one end with concentric circulation after the 
manner of the Niclausse boiler will be the most satis- 
factory construction for such condensers. 

The plan that has been considered for commercially 
applying this process is to produce a simple type of unit 
that can be accommodated on the same floor space as a 
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Fig. 8—-MERCURY BOILER SETTING 


SECTION ON B-B 


standard 500 horse-power steam boiler occupies. The 
unit would be designed so that the steam output of the 


| condensing boiler would be equal to that obtainable from 


the standard 500 horse-power boiler. For each of these 


| boiler units a separate turbine and generator would be 


escape, into the cooler where it is carried through passages | 


over water pipes until all the vapour is condensed and 
nothing but cool air and gas is discharged. In a similar 
manner any joints in the system which are liable to leak 
ean be enclosed in boxes and connected to the same 
cooler, and by this means all possible waste, except, of 
course, that which may occur in the heating units, can be 
eliminated In case there should be loss of mercury in any 
of the heating units means are provided by which such loss 


| 


| 


can quickly be discovered before a large amount of mercury | 


escapes. 
by the difference of pressure between the lower header 


The feed of each boiler is governed automatically | 


from which liquid circulates and the pressure in the vapour | 


chest, this being the pressure necessary to produce sufficient | 
| not exceed the present cost per kilowatt of well-designed 


| steam stations, not including the cost of real estate. 


circulation. At the back of the valve which admits the 
feed water is a reserve chamber, and connections are 
provided by which the level of liquid in this reserve 
chamber is visible to the fireman. 


provided, the nature of the process being such that the 
efficiency is not affected seriously by such a multiplication 
of generating units. Since it would never be desirable 
to operate the mercury-driven units alone, the generators 
could be of the synchronous or asynchronous type and 
completely enclosed, clean air being supplied to them from 
outside the building. 

The author says that without the acetylene welding 
process the design of a satisfactory mercury boiler would 
have been very difficult. The possible cost of the com- 
mercial application of such a process has not yet been care- 
fully studied, but the author considers that if existing 
stations were equipped with plant designed in accordance 
with his ideas the cost per kilowatt of added power would 


The 
process, provided it proved successful, would, it is con- 


In the event of loss of | tended, greatly extend the capacity of existing stations 


and ‘postpone the building of new stations. The saving 
would about cover the real estate values, and the gain in 
fuel economy over that of the best existing plants should 
be about 45 per cent. With the most efficient oil-fired 
boilers the process ought to give, in Mr. Emmet’s estima. 
tion, a fuel economy very near to that obtainable with 
Diesel engines. ; 








MINING EXHIBITION IN MANCHESTER. 
No. II.* 


Tue excellent display of turbine pumps made by the 
firm of Mather and Platt, Limited, forms a very conspicu 
ous feature of the exhibition. The axial flow pump 
operated by a Zoelly steam turbine is specially designed to 
meet the demand for a pump to deal with large quantities of 
liquid against a low head and at the high speeds of rotation 
which accompany the direct. drive of electromotors or 
steam turbines. The chief advantages of such a plant 
as that shown in Figs. 1 and 2 over the ordinary slow- 
speed centrifugal plant are saving in space, foundations, 
and first cost. The pump shown is capable of delivering 
3600 gallons per minute against a total head of 60ft. 
when running at 3000 revolutions per minute. The pump 
is of the two-chamber variety, the chambers being fitted 
with impellers of special design and working in parallel. 
The water enters by a central suction branch and chamber, 
whence it is delivered through a breeches pipe into the 
common delivery main. Guide passages of special design 
at the entrance and exit of the impellers ensure the correct 
flow of the water through the channels. <A characteristic 
feature of this type of pump is that the load becomes 
larger as the output for which it is designed is reduced. 
and this load reaches the maximum when the delivery ix 
stopped altogether. A by-pass arrangement is therefore 
provided between the delivery branch and the suction 
chamber, so as to short-circuit the water as its delivery 
through tbe main is restricted. This arrangement enables 
the plant to be started up with the minimum load, a 
feature of importance when the pump is driven by a 
squirrel-cage alternating-current motor. The pump is 
also arranged to be fitted with an air-extracting pump 
driven by gear wheels from the main shaft to exhaust the 
air from the suction pipe and pump casing when starting. 
This small pump is automatic in action, so that in the 
event of the main pump losing its water the little pump 
comes into action and reprimes it. The combination 
shown would appear to be ideal for use as a circulating 
pump in steam power plants. In such cases the spindle 
of the turbine could be extended to drive the boiler feed 
and rotary air pumps as required. 

A second exhibit made by Mather and Platt’s is the 6in. 
belt-driven centrifugal pump shown in Figs. 3 and 4, 
which has been designed particularly for dealing with 
semi-viscous liquids such as sewage sludge. The out- 
standing features of its construction are the hinged 
cover on the suction slide to allow of easy inspec- 
tion of the inside of the pump without disturbing 
either of the branches, and the open type impeller 
which can be readily cleaned. It will be noted that the 
hinged cover is provided with a renewable phosphor 
bronze plate, which can be replaced in case of wear. This 
type of pump, we are informed, is largely used for dealing 
with paper pulp and bleach works’ effluents. 

A third exhibit by Mather and Platt is shown diagram- 


| matically in Fig. 5. It consists of a turbine boiler feed pump 


coupled to a direct-current motor. The principal feature 
of the pump is the possibility of arranging three separate 
circuits for the water delivery. One circuit is taken from 





* No. I. appeared June 19th. 
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the suction side through the valve A, part of the turbine 
pump B, valve C, through the economisers D, valve E, 
to the low-pressure boilers. Part of the delivery from the 

ken through the valve F into the remaining 


same cireuit is ta 


the action of brakes lined with this material. This | 
embraces the employment of a lining of corrugated metal 
interposed between the material and the drum to which 
it is secured. 


informed in the catalogue that this metal has been working 
satisfactorily under superheat at 750 deg. Fah. for some 
time. Lancaster and Tonge, Limited, Manchester, show 
steam traps, dryers, pistons, metallic packings, and 
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portion of the pump and through the valves H and J and 
delivered into the high-pressure boilers. Should it, how- 
ever, be necessary to shut the economisers down, or should 
a breakage occur in the pipe line from the pump to the 























Fig. 2—AXIAL FLOW CENTRIFUGAL PUMP 


Steam users will find several stands with exhibits which 
ought to provide food for thought. Amongst these are 
the Lea Recorder Company’s stand, which is arranged 
generally to illustrate the continuous measurement of 

















Fig. 3—CENTRIFUGAL PUMP FOR DEALING WITH SEMI-VISCOUS FLUIDS 


economisers, ib is possible by closing the valves C and F 
and opening the valves G to pump from the suction through 
the valves A, B, G, H, and J direct into the high-pressure 
boilers. A feature of this arrangement is that any of the 
valve connections might be closed or opened at any time, 
thus changing the circuits without stopping the plant. 
lhe motor is of the latest design and is fitted with a sliding 
cover at the commutator end so as to enable the brush 
gear to be inspected when necessary. 

Of particular interest to colliery proprietors and 
inanagers are the two exhibits of Edw. Bennis and Co., 
Limited, Bolton. One is the self-cleaning compressed air 
furnace arranged for hand firing, and the other is the new 
link chain grate stoker. The former consists of a strong 
cast iron front, lined with fire-brick and fitted with a door 
of ample size for hand firing. The fire-bars are of the 
Bennis self-cleaning trough type, each trough being pro- 
vided with an independent superheated steam jet blower 
and fitted with grids having graduated air spaces. A shaft 
carrying cams for each bar is placed beneath the front 
to operate the bars, compelling them to agitate the bed 
of fuel and convey it to the back of the grate where the 
clinker is deposited in a pit. During the process of clean- 
ing out the ashes there is no fall in the steam pressure 
such as is usual with ordinary hand firing. Fig. 8 shows 
the new Bennis link chain grate stoker. In this appliance 
the links are halved together and reunded at their ends, 
and the drive is arranged to give six variations of speed 
to suit various classes of coal and varying loads. The 
grate can also be used with forced draught. The pro- 
vision of the air seals, the machine-cut six-speed gear 
running in oil, and the ball thrust bearings are among 
the latest improvements. 3 
_The Herbert Frood Company, Limited, Chapel-en-le- 
Frith, has an interesting exhibit, including the latest 
developments connected with the material known as 

Ferodo,” which is now so extensively adopted for the 
lining of brakes and clutches. It is a material with a very 
high coefticient of friction. We were particularly interested 
in the new method of dissipating the heat generated by 


flowing liquids over V notches and weirs by means of this 
firm’s instruments. J. Hopkinson and Co., Limited, 
Huddersfield, have an exhibit comprising two full-size 
models of two-flued and water-tube boilers equipped with 
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Lancaster piston rings ranging in size from J2in. to 6ft. 
Sir W. H. Bailey and Co., Limited, Manchester, in addition 
to exhibits of Késter air compressors, Davidson feed 
pumps, and the ‘* Aqua-thruster”’ pump—all of which 
are familiar to our readers—show a new fan engine recorder 
for mines. This instrument has been designed to meet the 
requirements of the new Mines Act, and gives a permanent 
and easily legible record of the air pressure produced by 
colliery fans. Messrs. A. Bolton and Co., Manchester, 
show their steam superheaters with Field tubes and no 
looped ends for all kinds of generators. The new sectional 
type makes provision for the rapid removal and renewal 
of the tubes without employing studs or set screws. Mr. 
John Thompson, Wolverhampton, shows a small boiler 
of the dish-end pattern and a section of a large boiler of 
this pattern, 9ft. 2}in. diameter, to demonstrate how the 
usual stays can be dispensed with. In connection with the 


| dish-ended boiler the latest practice is to fit in the flues 


a corrugated section about one-quarter of their length to 
give increased heating surface and take up expansion 
and contraction strains. This firm also shows sections of 
both horizontal and vertical water-tube boilers. The 
Kennicott Water Softener Company is represented by a 
water softening plant with the most recent improvements. 
The Leskole Company, Limited, Enfield, shows numerous 
instruments, such as water-gauge recorders for mine 
ventilation work, volume meters for coke oven, blast 
furnace, and producer gas. water and steam meters and 
CO, testers. The steam meter shown by this firm depends 
for its action on the drop in pressure caused by a disc 
inserted between two flanges of the steam pipe and having 
a bore slightly less than the internal diameter of the pipe. 
The slight loss of pressure caused by throttling the steam 
is measured on a special form of differential pressure gauge, 
the values being directly converted into pounds of steam 
by the use of Zeuner’s formula. Such asystem is, of course, 
not new, but this firm claims that all the objectionable 
features met with in some forms have been eliminated, 
as regards the differential indicator itself and its connec- 
tions, and by applying electrical resistance instruments 
for the production of continuous records. It is claimed 
that this system allows of very short pipe connections 
between the disc and differential gauge, and yet furnishes 
a record of the weight of steam any distance from the point 
where the dise is inserted. Nor is the mercury column in 
the gauge called upon to perform any mechanical task 
which involves the use of stufting-boxes or packed glands. 
The Mechanical Hammer Company, Limited, Stalybridge, 
is showing in operation various types of hammers for 
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Fig. 4—PUMP FOR DEALING WITH SEMI-VISCOUS FLUIDS 


their boiler mountings. A feature of this firm’s valves , 
is the use for the valve seats of ‘* Platnam ”’ metal, which | 
is harder than bronze and non-corrodible. We are 


smiths’ work, which should prove great economisers of 
labour in this department. The multiple-headed hammers 


| are operated by power and are provided with means for 
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the adjustment of the dies and regulation of the force of 
the blows. 

A signal indicator or register, to work in conjunction 
with a wire running from the pit bottom of a colliery to the 
engine-house at the top, is exhibited by Mr. John Milburn, 
of Workington. The object of the invention, which is 
shown in Figs. 6 and 7, is to give the engineman in charge 
of the winding a visible record as well as an audible signal 
of the nature of the message that it is desired to com- 
municate from the pit or shaft, which visible record remains 
in view until the signal for another operation is given, when 


To Low Pressure 


tumbler K adapted to slip into or engage with a catch or 
| ledge on the detent lever D. On an upstroke of the 
operating rod—.e., whenever the wire is pulled once from 
the pit—the roller or abutment H moves the cam member 
G over, thus lifting the weighted end of the rocking lever F 
and depressing the cataract piston J, and hence also the 
tumbler K. This action of depressing the tumbler depresses 
also the detent lever D, thus throwing the detent out of 
gear with the ratchet wheel and enabling the index to 
fly back to zero through the recoil of the spring. But 
by the time the weighted end of the lever F has been raised 
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Fig. 5—-ARRANGEMENT OF TURBINE BOILER FEED PUMP 


the first signal is automatically cancelled in registering 
the second. 

The apparatus is provided with a dial of sufficiently 
‘large diameter to allow of figures or letters being clearly 
displayed, and there is an index pointer operated by a 
pawl and ratchet wheel, a detent being used to prevent the 
ratchet wheel and index from running back through the 
recoil of a spring. The figures on the dial, of course, 
correspond to the number of raps or rings on the gong 
by which the requirements of the men at the bottom of shaft 
are made known. The spindle of the index carries the 
ratchet wheel A, which is under the influence of a coiled 
spring, so that normally the index is returned when 
released to the zero position against a suitable stop. 
Adjacent to the ratchet wheel behind the dial is the 
operating rod B, which carries a pawl C for turning the 
ratchet wheel, so that one pull from the pit would advance 
the pointer from the zero position to numeral | on the dial, 
the second pull to numeral 2, and so forth. 

The operating rod is weighted, while the operating wire 
is attached to the upper end of the rod, and, passing round 
a pulley, descends into the pit. When the wire is drawn 
down the operating rod is pulled up, the pawl slipping 


Fig. 6—COLLIERY SHAFT SIGNAL INDICATOR 


past the teeth of the ratchet wheel; but when the wire 
is liberated the rod falls under the action of gravity and 
the pawl moves the ratchet wheel forward one tooth, thus 
turning the index to numeral 1 on the dial, and so on. 
Meanwhile the ratchet wheel is prevented from turning 
back through the recoil of the spring by a detent lever D 
below the ratchet wheel. with which it is held in engage- 
ment byaspringE. This detent lever is only thrown out of 
gear by an arrangement to be presently described, though 
provision may be made to enable the detent to be operated 
by hand to release the ratchet wheel if required. When- 
ever the pawl actuates the ratchet wheel a tooth, a catch 
pin L on the rod B operates the hammer M of a gong N, 
and gives one rap, and the index registers the number of 
rings or the number of pulls that have been given to the 
wire. Pivoted below the ratchet wheel A, and adjacent 
to the detent lever D, is a rocking lever F, which is weighted 
at one end, and which is provided with an upstanding | 
arm or cam member G, the end of which lies in the path 
of a roller or abutment H on the operating rod B. The 
rocking lever F, on the side of its pivot away from the | 
weight, is connected by a rod to the piston of a cataract 
or dashpot J, and is also provided with a weighted pawl or 


| cage,” &c. 


| actuating rod only actuates the ratchet wheel on the down 


| original position by a projection on it coming into contact 


Sc 


Swain 


to its full height the tumbler K has slipped off the catch 
on the detent lever, thus throwing the detent again into 
gear with the ratchet wheel by the action of the spring E. 


When the wire is liberated the pawl C on the actuating rod | 
B operates the ratchet wheel A one tooth, thus moving | 


the index to numeral | on the dial, and simultaneously the 
gong is sounded once. Meantime the weighted end of the 
rocking lever overcoming the cataract, slowly descends 
to its original position, the pawl G slipping, after an 
interval, again into the catch on the detent lever. This 
completes the operation, and the index remains at 
numeral | until the wire is again pulled from the pit. 

If the wire from the pit is pulled and released, say, 
three times in quick succession, the mechanism operates 
three times—that is to say, (a) the detent lever is moved 
out of gear with the ratchet wheel so that, first of all, the 
index flies back to zero ; (b) the gong is rapped three times ; 
and (¢c) the ratchet wheel is operated three times to move 
the index to numeral 3 on the dial. As the three pulls 
and three liberations of the wire are made in fairly quick 
succession, the weight at the end of the rocking lever F 


























Fig. 7—COLLIERY SHAFT SIGNAL INDICATOR 


has not time between the rings to overcome the cataract 
or dashpot so as to bring the tumbler K again into engage- 
ment with the notch on the detent lever, so that the ratchet 
wheel is not released at the second or third pulls, though 
the index finger is carried round from | to 2, and from 2 to 3 
on the dial, and will remain in this position until another 
signal is given. The mechanism also allows of signals 
4, 5, 6, and 7, or any other desired number being given, 
each numeral being indicative of some special require- 
ment, such as “draw up coal,” “ draw up men,” “ lower 
Thus it will be seen that the apparatus indi- 
cates on a dial the number of times the gong has been 
sounded in giving a particular signal, and if the pulls on 
the wire are made in quick succession the index finger is 
not returned to zero, this return not being brought about 
until the next signal is given. The dashpot or cataract is, 
of course, an important feature, because it is by reason of it 
that the return of the pointer to zero between each of a fairly 
guick succession of rings is prevented. The pawl on the 


stroke, while on the up stroke the pawl is returned to its 
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Engineering Supplies, Limited, Victoria-street, Londoy 
have a comprehensive exhibit of thermometers, pyro. 
meters, steam meters and governors. The Steinlo stee] 
mercury thermometers have been on thé market for some 
time and their action depends on the expansion of mercury 
enclosed under high pressure in a steel system, comprising 
a container, capillary distance tubing and capillary 
spring. When the mercury in the container expands 
owing to an increase of temperature, this expansion 
causes the spring to uncoil and operate the dial hand oy 
writing mechanism. As most of our readers are aware 
the boiling point of mercury under atmospheric pressure 
is 680 deg. Fah., but at a temperature of about 500) dey, 
Fah. ordinary mercury thermometers are somewhat 
unreliable. In the Steinle thermometer, however, the 
mercury is under pressure, which rises with the tenipera. 
ture, and the liquid can therefore be heated far beyond 
its boiling point and yet continue to follow the law of 
expansion. In fact, we are informed that the limit of 
temperature at which this thermometer will work satis. 
factorily is only fixed by the heat which the steel container 
will withstand. The governors shown on this stand are 
of the well-known Hartung type, adapted to all kinds of 
prime movers. There are spring governors and wei hited 
governors for expansion or cut-off valve gears, load 
governors for pumps and compressors, governors for 
internal combustion engines, servo-motors and water 
turbines. In the spring governor of the sleeve type when 
the centrifugal masses commence to rise they actuate 
a sleeve guided in the axial direction of the governor 
spindle, whence the adjustment is transmitted by means 
of a lever collar to the controlling mechanism of the 
engine, 

Bleichert’s Aerial Transporters, Limited, New Broad 
street, London, show a full-size working automatic 
telpher. The car runs backwards and forwards on a 
rail 49ft. long, and is controlled by a contact lever from 
any desired point. On arrival at the front end of the rail 
it lowers the skip, for which a loaded one is substituted. 

















Fig. 8—LINK-CHAIN GRATE STOKER 


The latter is then raised and conveyed to the unloading 
station, where it tips its contents and returns automatically 
to the loading point. Here it remains until the man in 
charge again switches on the current for operating the 
lifting gear, when the skip is again raised. 

Felber, Jucker and Co., Limited, Peter-street, Man- 
chester, show a portable building suitable for an oflice 
or similar structure, which is constructed throughout of 
a material called “‘ Asbestilite.”” This material is claimed 
to be fire-proof, sound-proof, and non-absorbent. It is 
made of Portland cement, reinforced with asbestos fibre 
and is extremely tough, while it is claimed to be unai- 
fected by atmospheric conditions, acids or chemical fumes. 
The exhibition will remain open until to-morrow— 
Saturday. 








At a recent meeting of the Royal Society a paper was 
read on “ Protection from Lightning and the Range of 
Protection Afforded by Lightning Rods,” by Sir Joseph 
Larmor, F.R.S., and Mr. J. 8. B. Larmor. It was pointed 
out that on modern ionic views discharge in the atmos- 
phere should originate at a place of maximum intensity 
of electric field and spread both ways from it along a line 
which should be roughly the line of force. The explana- 
tion of branching, zig-zag and multiple lightning discharges 
was to be sought on these lines. The introduction of a 
narrow linear conductor could not sensibly disturb a 
steady field of force, and not at all if it was transverse 
to the field. Thus it would seem that the top of the build- 
ing itself, not the lightning conductor, attracted the dis- 
charge, and that the function of a single rod could only be 
to lead it more safely away. But a number of rods dis- 
tributed over the area of the roof; and effectively connected 
to earth by a conductor, could by their joint action lift the 
intensest part of the field from the top of the building to 
the region around their summits, and so obviate or much 
mitigate the danger of discharge from above to the build- 
ing which they covered. Diagrams were given in illus- 
tration of a vertical field of force as distributed by vertica | 
pillars of semi-ellipsoidal form and of various breadths, 
or by an earthed conducting region overhead such as might 





with a stop and being held there by a spring. 


be originated by gradual discharge from a pointed rod. 
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THE TWIN-SCREW STEAMER MISSANABIE. 
22nd inst. Barclay, Curle and Co., Limited, of 


n the 22 

Soin successfully launched from their yard the large 
twin-screw steamer Missanabie, built to the order of the 
Canadian Pacific Railway Company for passenger and cargo 
service between Liverpool and Canada. The principal 
particulars of the vessel are >—Length, 520ft.; breadth, 
§4{t.; depth, 41ft.; gross tonnage, 13,000 tons ; displace- 
ment, 18,000 tons ; and cargo capacity, 400,000 cubic feet. 
Below the level of the main deck the space is devoted to 
reneral cargo, While three of the lower *tween decks are 
jitted for the carriage of refrigerated merchandise, Krom 
the main deck upwards through six separate decks the 
entire space is devoted to passengers, accommodation being 
provided for 520 cabin passengers and 1200 third-class 
passougers, as well as for a crew of 300, making a total of 
2020 persons. On the main or “ F deck—which is the 
lowest passenger deck—all the accommodation is portable, 
and can be removed at short notice. A large commissariat 
department extends the full width of the ship on this deck, 
and provides cold storage for the more perishable table 
supplies. On the upper or “E deck are placed the 
dining saloons, the main saloon being forward, and the 
third class—which is in duplicate—placed aft. Between 
the two saloons the entire space amidships is occupied by 
the culinary department, with its attendant auxiliaries, 
the remainder of the deck space being taken up by third- 
class living-rooms. The shelter or “ D” deck contains 
an overflow third-class dining saloon, the fittings of which 
are portable, and the room when not in use for this purpose 
can be used as recreation space. At the aft end is a ladies’ 
room for third class. On the lower promenade or ** C ” 
deck, at the extreme aft end are the third-class entrance, 
smoking-room, and hospitals, at the forward end is another 
entrance house for third class, while extensive promenade 
space for this class is provided adjacent to these houses. 
The midship area is entirely occupied by cabin passengers 
in two, three and four-berth rooms. Immediately above 
on the upper promenade or * B ” deck is the cabin smoking- 
room, with café verandah at the aft end and card-room 
adjoining. Amidsbips is the drawing-room and_ the 
lounge is at the forward end. On the boat or *‘ A” deck, 
entering from the upper promenade deck, is the gymnasium ; 
at forward end is a Marconi installation and a house 
containing the emergency dynamo, which is entirely 
independent of the main propelling machinery. 

The boat deck is entirely set aside for the storage and 
working of boats, of which there are sufficient for all on 
board, thirty-two boats in all being carried, one of which 
is a motor lifeboat. The launching arrangements have 
received a considerable amount of attention. The majority 
of the boats are in nests of two or three, and the davits 
in this case have a mechanical contrivance which enables 
the boat to be launched though the vessel may have a 
considerable list. In addition, two sets of Babcock and 
Wilcox davits are fitted, which, in conjunction with a 
tramway, render it possible to launch the lifeboats from 
either side of ship. There are no collapsible lifeboats on 
board, all being rigid open lifeboats. 

The heating and ventilating system consists of two dis- 
tinct methods whereby it is claimed that every space on 
board is ensured of a sufficiency of heat and fresh air. 
There is first a “ thermo tank ”’ system supplying heated 
air and designed to maintain an even temperature of 
65 deg. Fah. even in the coldest weather. Secondly, there 
is a combined system of steam heating and warmed air, 
this system being also sub-divided into two separate and 
distinct methods used in conjunction with one another. 
The first sub-division makes use of live or exhaust steam at 
a pressure not exceeding 5 lb. per square inch, circulation 
being maintained by means of a vacuum at the exhaust 
end of the system. A range of piping is fitted, with 
radiators at convenient points, each apartment having an 
individual control valve. The second sub-division is 
again divided into two independent methods, viz., a warm 
air inlet and an extraction plant. Each system is intended 
to provide an air change of 1000 cubic feet per occupant 
per hour in living-rooms, eight changes per hour in dining 
saloons, and sixty changes per hour in galley space. 

The electric lighting system comprises over 1300 lights, 
special attention being paid to the lighting of the boat 
positions, The electric power supply is also extensive, 
comprising fans, lifts, barbers’ equipment, printing, sub- 
marine signalling and galley outfit. The generating plant 
consists of three sets of Greenwood and Batley’s De Laval 
type turbines coupled to direct-current generators, the 
output of each set being 100 kilowatts at 100 volts. 

All water-tight bulkhead doors are electrically operated, 
and can be closed simultaneously from the bridge. The 
cargo-handling arrangements are extensive, there being 
three derricks and two winches to each hatch, and, in 
addition, at No. 2 hatch there is a lattice girder heavy 
derrick capable of dealing with weights up to 25 tons. 
Steam steering gear is fitted on the lower deck well below 
the water-line, with a reserve gear also operated by steam. 
lhe propelling machinery consists of twin sets of quadruple- 
expansion engines, balanced on the Yarrow, Schlick and 
[weedy system, steam being supplied by eight single- 
ended boilers working at a pressure of 215 1b. per square 
inch. Jt is anticipated that this vessel will have a sea 
speed of 16 knots on service. 








THE BIRTHDAY HONOURS. 


Tite names of a good many engineers appear in the 
birthday honours. The earldom conferred on Lord 
Kitchener heads the list, and it is hard to imagine an 
honour more richly deserved. Among those to be created 
Knights we notice Mr. Thomas Kirke Rose, who has 
been chemist and assayer at the Royal Mint for some twelve 
years, and Mr. John F. C. Snell, who is the next President 
of the Institution of Electrical Engineers. 

_In the Military Division of the Order of the Bath 
Colonel (temporary Brigadier-General) David Henderson, 
C.B., D.S.0., Director-General of Military Aeronautics 
at the War-office, has been created a Knight Commander, 
while Colonel Alexander William Roper, chief engineer, 
South Africa, has been made a Companion of the Order. 
In the Civil Division Mr. R. A, S. Redmayne, C.B., the 
chief Inspector of mines, Home-office, has been made 
K.C.B., and Mr. W. H. Whiting, superintendent of con- 
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struction accounts and contract work, Admiralty, has 
received his C.B. 

In the Colonial-oftice list appears the name of Lieut.-Col. 
G. L. Eyles, C.M.G., M. Inst. C.E., consulting engineer for 
railways to the Crown Agents for the Colonies, who has 


been made K.C.M.G., and in the Foreign-office list that of | 


Mr. Murdoch Macdonald, C.M.G., M. Inst. C.E., Under 
Secretary of State for Public Works, Egypt, who has been 
granted the same step. 

In the Order of the Star of India Colonel Sidney Gerald 
Burrard, F.R.S., Royal Engineers, Surveyor-General in 
India, has been advanced from C.S.I. to K.C.S.I., while 
Mr. Michael Nethersole, Public Works Department, 
Inspector-General of Irrigation, Government of India, 
and Mr. Walter Gunnell Wood, A.M. Inst. C.E., chief 
engineer and secretary to the Government in the Public 
Works Department, Buildings, Roads, and Railway 
Branches, United Provinces, have both been created C.8.I. 


In the list of the Order of the Indian Empire five names | 
These are those of Mr. Philip Glynn Messent, | 
M. Inst. C.E., chief engineer to the Bombay Port Trust ; | 
Mr. Frank Currie Lowis, Public Works Department, | 


appear. 


executive engineer, Seniku-Htawgaw road extension, 


Burma; Mr. Richard Meredith, Indian Telegraph Depart- | 


| Works Department. All these gentlemen have been 
created C.1.E. 

In the Royal Naval Reserve Messrs. James Edgar 
Wimshurst and Roderick Morrison have been appointed 
Honorary Chief Engineers. 

In the Royal Flying Corps Captains (and temporary 
| Majors) George H. Raleigh, Essex Regiment ; John H. W. 
| Becke, Sherwood Foresters; John H. Salmond, King’s 
|Own Royal Lancashire Regiment; and Charles A. H. 
| Longcroft, of the Welsh Regiment, have all been promoted 
| by brevet for services in connection with the Military 
| Wing of the Corps. 

Finally, Mr. John Trump, M. Inst. C.E., lately Director 
of Public Works, Federated Malay States, and Mr. William 
| M. Vaudin, Superintendent of Public Works and Surveys 
| in the Colony of Seychelles, have been made Companions 
| of the Imperial Service Order. 








HULL JOINT DOCK. 
No. If.* 
In last week’s issue we referred briefly to the 
mechanism for operating the gates of the main lock 

















Fig. 9—MOTOR FOR DRIVING CENTRIFUGAL PUMP 


ment, Director of Telegraphs ; Mr. R. H. Tickell, M. Inst. 
C.E., Public Works Department, chief engineer, Central 
Provinces, and lately superintending engineer, Swat River 
Canals Circle, North-West Frontier Province; and Dr. 
Thomas Summers, M. Inst. C.E., late Bombay Public 


| which is of novel construction. The lock is 85ft. 
| wide and is controlled by three pairs of gates, as shown 
|in Fig. 11. The gates are opened and closed by 


* No I. appeared June 19th, 
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of draught of water in the entrance to the lock is 
incurred by operating chains or ropes lying across 
the entrance sills. The other end of the strut is 
supported and guided by means of a sliding crosshead 


a 


machinery made under the patent of Mr. T. L. Nor- 
folk, of Hull, by the Hydraulic Engineering Company, 
Limited, Chester, which is the sole licensee. Details 
of the mechanism are given in Fig. 12 and Fig. 13 on 
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Fig. 10—-ARRANGEMENT OF PUMPING PLANT 


page 703. Each pair of gates is operated by two com- | free to move backwards and forwards on slide bars 
plete sets of appliances, one for each leaf, through the | fixed to the walls of a tunnel formed in the side wall 
medium of a moving strut, one end of which is hinged | of the entrance. The struts themselves are 
to the leaf by a pin connection at a point correspond- 
water-tight, and each has been tested to an internal 
hydrostatic pressure of 25 Ib. per square inch. They 
are actuated by a steel wire rope fixed to the cross- 
head end and carried up to the quay level by fairleads 
fixed at the ends of the tunnel, then round a winding 
drum, and back by other fairleads to the end of the 
strut. These drums are carried by side frames on a 
| hbed-plate. The wire rope is secured to the drum in 
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Rah \ rope drum, thus opening or closing the gate. This 
method of construction enables the thrust of the strut 
to be applied at the most advantageous point while 
allowing the driving machinery and gearing to be 
above the level of high water. 

The rope drums are each driven by means of a 
| three-throw _single-acting oscillating reversing 
| hydraulic engine, shown in Fig 1+, capable of develop- 
|ing 25 brake horse-power: at 110 revolutions per 
| minute with a water pressure of 700 Ib. per square 
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9 Ton Nye Coeees> inch. The engine is geared to the drum by a clutch 
and machine-cut gear wheels. Each cylinder is 
| controlled by an independent slide valve actuated 
| by a lever fixed to the cylinder trunnion, and reversing 
is effected by a servo-motor, which moves a seat in 
/each engine working valve, causing the ports to be 
|reversed. That is, the exhaust port is made to open 
|to pressure and the pressure port to exhaust. In | 
| case of breakdown of the engine or failure of the 
| pressure supply provision is made for operating the 
‘machines by means of capstan bars and manual power. 
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Fig. 11I—ENTRANCE. LOCK 


ing approximately to the centre of pressure due to 
the head of water. By attaching the strut to the 
leaf at this point less power is required to operate 
the gate, and as the strut lies behind the leaf no loss 


built | 
up of steel plates riveted up so as to be absolutely | 


such a manner that the strut moves backwards or | 
forwards according to the direction of rotation of the | 


_ water at 750 lb. per square inch pressure. 
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Each set of gate machinery is controlled by two leye 

one actuating a valve controlling the pressure sy 

and the other a valve acting on the servo-motor, 
Four sets of similar machinery have been siipplieg 
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for the graving docks, the entrances of whic 
72ft. and 66ft. wide. The engines for operatins the 
gate machinery were designed and built by the 
Hydraulic Engineering Company, Limited, Chester. 
which also constructed the gate machinery from 
designs by the Hull Joint Dock engineers. 

The general arrangement of the pumping plant 
for the graving docks is shown in Fig. 10, while Figs. 8 
and 9 are general views of one of the pumps and 
electric motors respectively. The complete pumping 
equipment has been supplied by the firm of W. H. 
Allen, Son and Co., Limited, Bedford, to the specifi- 
cation of the joint engineers, Messrs. T. M. Newell 
and Mr. R. Pawley. The plant consists of two main 
centrifugal pumps, a centrifugal drainage pump, anda 
two-throw single-acting charging pump, all operated 
by electric motors. The main pumps have suction 
and discharge branches 42in. diameter, and eacli is 
capable of discharging a mean quantity of 36,000 
gallons of water per minute against a head of 4(/t. 
These pumps revolve at a speed of from 375 to 416 
| revolutions per minute, and each absorbs a maximum 
of 390 brake horse-power. The pump casings and 
| dises are of cast iron and the steel spindles run in 


yyenty Connection for Strut 





Pig. 12—-DOCK GATE OPERATING MECHANISM 


ring lubricated bearings arranged outside the casing. 


|The suction and discharge pipes merge into a mail 


discharge pipe 60in. diameter. 
Hydraulic sluice valves are fitted on the suction 
and discharge sides of the main pumps and arranged 
so that each main pump may draw water from either 
dock as may be required. These sluice valves are 
42in. in diameter and are arranged to work witli 
They are 
provided with controlling valves. A retaining valv«, 
42in, diameter, is fitted on the discharge side of cach 
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of the pumps, and these are of the multi-flap type with | a total suction and delivery head of 54ft., the speed 
cast iron casings. 
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The charging pump has barrels 8in. diameter by 


Water level indicators have been | being 1100 revolutions per minute. The energy | 5in. stroke, and is capable of charging the main and 
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Fig. 13—-DOCK GATE OPERATING ARRANGEMENTS 


fitted to show the level of the water in the graving | absorbed by the pump under these conditions is 
docks and outside the docks. The drainage pump has | 70 brake horse-power. The pump casing is of cast 
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Fig.'14—DOCK- GATE OPERATING MACHINERY 


suetion. and discharge branches 14in. in diameter, | iron, the disc of gun-metal, and the spindle of 
and delivers 3000 gallons of water per minute against | manganese bronze. 





Plan at Cope Level. S E Side of Lock. 
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drainage pumps and pipework in a few minutes. 
Air vent pipes have been provided in order to free 
the suction culvert from air. 


The main motors are of Allen’s open type, fitted 
with a protective shield to prevent water dripping 
on to the windings. Each motor develops a full load 
output of 420 brake horse-power when running at 
375 to 416 revolutions per minute and supplied with 
continuous current at a pressure of 440 volts. The 
drainage pump motor is of the semi-enclosed type and 
develops 75 brake horse-power at 1100 revolutions 
per minute. The motor for driving the charging 
pump is of the same type and drives the pump.at a 
speed of 750 revolutions per minute. Each motor 
is provided with complete switchgear consisting of an 
enclosed ironclad pillar. The pillars are equipped with 
a 420 horse-power 440-volt multipolar lever starter 
consisting of a series of edgewise type switches. The 
starter is operated step by step by means of a slow- 
motion ratchet type handle. This handle actuates 
a double-pole circuit breaker of the magnetic blow- 
out type interlocking with the starter, so that the 
breaker can only be put on when the starter is “ off” 
and is tripped, and cannot be put on again until the 
starter is returned to the “‘ off ’’ position in the event 
of the attendant failing to complete the operation of 
starting. The drainage pump and charging pump 
motors are also supplied with their own switch- 
gear. 


Figs. 15 and 16 on page 704 represent one of the 
twenty-five 3-ton electric jib cranes, which are being 
built by Royce Limited, Trafford Park, Manchester. 
In these cranes each of the motions of hoisting, 
luffing, slewing, and travelling is fitted with a separate 
motor, and the jibs are fitted with the Musker- 
Davidson patented balanced luffing gear, the special 
advantage of which is that the load is kept in a 
horizontal position during the inward luffing of the 
jib, and not lifted as in the ordinary crane. A com- 
paratively small motor is therefore only required for 
this motion, and a quick speed also may be adopted 
to suit the conditions. The general design of the 
crane is clearly indicated by the illustrations. The 
maximum radius of the jib is 50ft., minimum 20ft., 
the luffing speed at the hook 150ft. per minute. The 
hoisting speed with 3 tons load is 150ft. per minute 
and 1} tons 250ft. per minute. The slewing speed 
at the hook is 400ft. per minute, and the travelling 
speed 30ft. per minute. The height from the crane 
rails to the point of the jib at the maximum radius 
is 80ft. The travelling rail centres are 15ft. apart 
and the wheel-base is 19ft. The electrical equipment 
is made for 440 volts continuous current, the hoisting 
motor being 45 brake horse-power, the slewing motor 
5 brake horse-power, and the luffing and travelling 
motors each 8 brake horse-power. All the motors 
are designed on a basis of six hours’ rating and are 
of the totally enclosed fan ventilated type, while the 
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controllers are of the tramway type, of very sub- 
stantial make to stand rough usage. 

Each crane is supported on four cast steel travelling 
wheels with single flanges on the inside. The travel- 
ling motion only is fitted with hand gear. Automatic 
electrical safeguards against overrunning in either 
direction are provided for the hoisting and luffing 
motions. All the toothed gears on the crane—except 
the motor pinions, which are of raw hide—are of 
cast steel, machine cut throughout. Each motion 
is fitted with an electrical brake, and in the case of the 
hoisting motion a powerful foot brake is also pro- 
vided on the barrel shaft and is used for quick lower- 
ing without current. In such circumstances the 
electrical brake is held off by a hand release device. 
The gear for the motions of hoisting, slewing, and 
luffing is carried on a central revolving mast, which is 
pivoted and supported at the foot in a substantial 
cast steel footstep bearing and at about the centre 
of its length by a roller path. The jib is carried at 
the top end of the mast by a heavy fixed shaft and 
is balanced by cast iron weights fixed at the tail end 
of the jib structure. 


The lower portion of the crane structure is of steel | 


plates, and the whole is riveted together and well 
stiffened along the edges by double angles and at 


the corners by substantial gussets and diaphragms. | 
The superstructure is arranged to form a motor-house | 


and encloses all the hoisting, slewing, and travelling 
gear. 


of the hook and load. 
As a test of stability carried out by the makers of 


The position of the driver’s cabin in front of | 
the mast and under the jib is convenient for enabling | 
him to obtain a full view of the whole of the motions | 


Eastern Railway Companies recognised the impor- 
tance of providing ample means for storing and hand- 
ling oil in large quantities. At Salt End an oil jetty 
has recently been completed, extending into the river 
Humber for 1500ft. It has a depth of water of 30ft. 
at L.W.O.S.T., and the largest oil-carrying vessels 
can thus come alongside at any state of the tide and 
discharge direct into storage tanks through pipe lines 


TWO RAILWAY ACCIDENTS. 


As we briefly announced last week, a fatal accident 
occurred at the Great Western station at Reading op 
the 10th inst. An excursion train from the West of 
England to Windser for Ascot races arrived on the up 
platform line, and the enginemen were changed. 
after the fresh driver had taken charge, his fireman cave 


Soon 














the cranes, a load of 6 tons was suspended on the | 


hook at the maximum radius of the jib and the jib 
moved round to various positions. There was_ no 
perceptible lift in the structure or wheels and no 
additional support was obtained from either jacks 
or rail clips. 


Hull claims the third place in the United Kingdom | 


with regard to the.export of coal, which now reaches 
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| laid down along the jetty. A considerable area of 
land has been set apart for the erection of these 
storage tanks and the establishment of allied trades, 
and we are informed that several of the largest oil 
distributing firms have already acquired sites and 
‘commenced operations at this port. 
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Fig. 15—THREE-TON ELECTRIC JIB CRANE 


7,000,000 tons per annum, as well as from the stand- 
point of general trade. Four hundred collieries have 
access to it by rail, and it is the nearest of the larger 
ports to the coalfields of Yorkshire, Nottingham- 
shire, and Derbyshire, which yield annually 70,000,000 
tons of fuel. Altogether there are forty separate 
coaling berths at the Hull docks, with a total maxi- 
mum shipping capacity of 15,000 tons per hour. 

In view of the ever-increasing use of liquid fuel, 
the directors of the Hull and Barnsley and North- 


In that portion of our article of last week in which 
we described the hydraulic plant supplied by Hathorn, 
Davey and Co., Limited, of Leeds, we stated that the 
alternative supply of water for this plant was obtained 
by means of electrically driven pumps taking water 
from the dock, and that these pumps were provided 
by W. H. Allen, Sons, and Co. We should have said 
that the pumps were, like the rest of this part of the 
work, made and fixed by Hathorn, Davey and Co., 
Limited. The pumps are direct driven, 








Fig. 16—-THREE-TON CRANE 


him the “ right away ”’ signal, and the man, looking ahead 
and seeing the inner home signal, near the signal box, 
and the starting signal, nearer London, at ‘* clear,” gave 
his engine steam and started. At this time an express 
from Worcester to London was approaching on the 
adjoining up main line, and it was for this train that the 
inner home and starting signals were “* off.’” As the express 
could not be pulled up in time and as the special did not 
stop, the two trains met at the point where the up plat- 
form line is turned into the up main line. Both engines 
were derailed, the express engine eventually coming to rest 
on its right side across the South-Eastern and Chatham 
lines. The driver of the latter locomotive was so badly 
hurt that he died from his injuries. Otherwise the 
casualties were very minor. Colonel von Donop held his 
inquiry last Friday, but the point as to why the fireman 
gave the “right away” signal was not cleared up. It 
should be noted that on the Great Western Railway the 
engines are driven from the right side of the footplate. 
The first fatal accident to a passenger in the United 
Kingdom since October 25th last, a period of nearly 


| eight months, occurred on the 18th inst., near Carr Bridge 


on the Highland Railway, under tragic circumstances. 
Carr Bridge is on the Aviemore-Inverness direct line, 
opened in 1898, which crosses the Cairngorm range. 
It is highly situated and the principal watercourse is 
the river Dulnain, of which the Batan is a tributarv. 
About two o’clock on the afternoon of the day in question 
a storm of unusual intensity broke in the mountains, which 
caused the Batan to flood and to sweep trees, stones, 
and other dé»ris before it into the arch under the main 
road until an upper bridge was blocked and adam created. 
The weight behind the bridge broke it down, and the 
released water rushed down the gorge and round a sharp 
bend to the Batan-Gorm Bridge under the railway. 
Indications show that there was a depth of 20ft. of water 
under this bridge, and a breadth of about 150ft., which 
got behind the protection wall on the south side and 
behind both abutments. By the time the 11.55 a.m. 
train from Perth to Inverness reached the bridge it must 
already have been weakened, as the tender became 
derailed on the north side of the bridge, and the train, of 
course, stopped. Next to the tender was a horse box, and 
then came three bogie vehicles and a van. The bogie 
vehicles were more or less on the bridge, and, whilst there. 
the bridge collapsed. The middle coach was swept away 
by the stream, and the rear end of the first. coach and the 


| front end of the third were dragged downwards, but did 


not share the unfortunate fate of the middle vehicle. 
Several passengers were swept away by the flood, and 
five of them were unfortunately drowned. The Board 
of Trade has appointed Colonel Druitt to hold an inquiry 
into the disaster, and he has visited the scene during the 
present week. 
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RAILWAY MATTERS. 


We learn on the highest authority that a rumour about 
the purchase of German locomotives by the Great Eastern 
Railway is wholly without foundation. 





[x consequence of the conditions imposed by a Com- 
mittee of the House of Commons in connection with the 
Bill promoted by the Great Northern and Metropolitan 
Ruilway companies for the acquisition and joint working 
by them of the Great Northern and City Railway, and for 
its extension to the Bank Station of the City and Waterloo 
2nilway, the scheme has been withdrawn, 


\ 


\ roPE railway, 75 miles in length, is to be put in opera- 
tion in India. It will connect the rich country in the Vale 
of Kashmir with the plains of the Punjab over the Hima- 
layas. The line, it is claimed, will be the longest in the 
world, the present longest being 22 miles and situated in 
Argentina. Sections will be 5 miles long, and most of 
the spans will be 2400ft. The steel towers, some of which 
will be 100ft. high, will be braced, and double 1 jin. cables, 
it. apart, will carry the steel cars. The carrying capacity 
of these cars will be about 400 lb. 


For shunting purposes at the Cleveland ore docks, with 
a view to avoiding the inclusion of the shunting engine 
among the cars being shunted, the Pennsylvania Railway 
has introduced locomotives which have the peculiarity 
that they do not run on the same lines as the cars they 
handle, but on narrow gauge parallel line. Each engine 
has an arm on each side which can be lowered by means 
of compressed air controlled from the cab, and acts as a 
pusher. The locomotives are of Baldwin-Westinghouse 
make and are 25 tons in weight. Power is obtained from 
two rails lying inside the rails on which the locomotives 
operate ; these rails are protected by a wood covering. 


In reply to the representations of a Railway Improve- 


ments Committee—consisting of representatives of the 
Worcester City Council, the Worcester Chamber of 
Commerce, the Malvern Urban District Council, and the 
Malvern Improvement Association—and in pursuance of 
the conference between the Committee and the repre- 


sentatives of the Great Western and Midland railway 
companies, held at Worcester on March 17th, the Midland 
Railway has made welcome improvements in the train 
service between Malvern and Worcester on the one hand, 
and Birmingham and Bristol on the other. The sugges- 
tions made by the Committee to the Great Western 
Railway Company are still under consideration. The 
alterations and additions which the Midland Company 
has agreed to will be made in the July time-tables. 


Masor PriInGie’s report to the Board of Trade as to 
the collision at Canfield Place, near Marylebone, on April 
26th, shows that the accident occurred under the cireum- 
stances related in our issue of May Ist. The report puts 
most of the blame upon Lucas, the pilot man, for allow- 
ing the single-line section to be occupied by a train 
without his being present; on Durham, the inspector, 
who took the assisting engine into the section without the 
pilot man’s authority : and on Johnstone, the signalman, 
at Marylebone Goods Yard signal-box, for allowing this 
and for not giving definite information as to where the 
express had come to a stand. The driver of the assisting 
engine and the signalman at Canfield Place box are blamed 
for acquiescing in an irregularity. Major Pringle says 
that the accident illustrates particularly the danger in 
railway working of the policy of taking things for granted. 


Steps have been taken by the Metropolitan Street 
Railway, of Kansas City, to prevent newsboys and others 
from hanging on the back of cars with or without paying 
fares by the simple expedient of removing all equip- 
ment formerly used as a foothold by such violators of 
the company’s rules, or, in some cases, by merely alter- 
ing it. The drawbar which has extended underneath the 
car at the back has always been a friend of the impecunious 
or miserly passenger. The mechanical department of 
the railway has placed the drawbar on a pivot, and it is 
now swung far around and underneath the car, where it 
is hung on a hook when not in use. The rear bumper, 
the only other support available for rear-platform pas- 
sengers, has been covered with a concave, cast iron plate, 
effectively preventing anyone from riding without paying 
a fare, and incidentally reducing the number of accidents 
on the road. 


Tue British*Vice-Consul in Hayti states in his annual 
report that the bad state of the roads in the capital, 
combined with the lack of care given to the upkeep of 
the motor cars which began to be imported in 1912 from 
the United States, has resulted in the disappearance of 
all but two or three. Until better traffie conditions exist 
in the towns it is unlikely that the experiment of importing 
these costly articles will be repeated. The completed 
sections of the National Railway are being run with the 
smallest amount of service compatible with the contract, 
as in no portion are the receipts sufficient to pay for 
operating expenses. The line from Cape Hayti has been 
extended to Bahon, whence some mahogany has been 
shipped, but the disturbed state of the north has prevented 
any serious development. As was anticipated, the receipts 
on the Port-au-Prince-St. Mare section are entirely 
negligible, both freight and passenger service being 
practically unused. 


Accorptna to the Electric Railway Journal, Mr. Ralph 
H. Beach, of New York, has recently brought out a new 
type of gas-electric self-propelled car in which the engine 
requirements are kept to a minimum by the use of a 
storage battery auxiliary. In the event of failure of the 
engine from any cause, the battery is always available 
and ready for at least 50 miles. Mr. Beach believes that 
the principal defect of other types of self-propelled cars 
is that they must keep in continuous use an engine capacity 
which in reality is required only during the acceleration 
and gradient-climbing periods. It is asserted that the 
use of the battery will therefore make it possible to cut 
down the engine equipment considerably. It is calculated 
that on level running with the car stopping each 5 miles 
4.9 per cent. of the total energy required to drive the car 
will be derived from the battery, and consequently 95.1 per 
cent. of the energy will be furnished by the engine direct, 
whereas the battery would do 30.1 per cent. of the work 
on a 5 per cent. gradient. 





NOTES AND MEMORANDA. 


TuE electrical conductivity of copper depends upon the 
total amount of impurities, and not uponany one element. 
This is why the conductivity test is so valuable in deter- 
mining the purity of copper. The ate of all im- 
purities is shown, and thus the purity of the copper 
indicated. Amounts of impurities that will defy detection, 
or would never be known to exist by chemical analysis 
are found when the electrical conductivity test is applied. 


Piant for the impregnation of pitwood with a liquid 
known as ‘“‘ Axol” has recently been installed in con- 
nection with the Courcelles-Nord collieries in Belgium. 
The preparation is described as a solution of oxide of 
copper and zinc in ammonia, with a certain percentage of 
benzol. The wood is put in a boiler and submitted to a 
vacuum for twenty minutes. ‘The “ Axol” is then 
introduced and forced into the timber at a pressure 
of 10 atmospheres, the operation being continued for 
another twenty minutes. It is claimed, says the Jron and 
Coal Trades Review, that pitwood thus treated gives off 
no smell, has no smearing outside surface, and is impervious 
to the effect of damp or heat. 


Berore the American Institute of Electrical Engineers 
Messrs. C. 8. McDowell and D. M. Mahood read a short 
time ago a paper on “ Electric Heating as applied to 
Marine Service.” A comparison of convector and radiant 
heaters is given, the proper use of each type is shown, and 
the conclusion drawn that for space heating on ship- 
board with metal decks and bulkheads, the convector 
heater is most efficient. Curves are given showing results 
obtained on tests to determine the best type of heater for 
shipboard and desirable features of heater are indicated. 
With low cost of electricity on shipboard, electric heating 
compares favourably in cost of maintenance with steam 
heating. It interferes very little with the lighting load, 
thus increasing the load factor, and seldom requires extra 
generator capacity. 

In Turkey, where cement is not used or hardly known, 
a substitute has been found that has met with rather good 
results when applied in exposed places, in filling crevices 
in water pipes, covering joints in stone floors, in fountains 
and for numerous other purposes where cement would be 
required. The mixture is as satisfactory in water as in 
exposed places, but it must be allowed to become 
thoroughly dry before it is submerged. The mixture is 
slaked lime, linseed oil and cotton fibre. Generally a 
hollowed-out stone is used, although a flat, hard surface 
will answer, and the process is started by pouring the oil 
on a handful of cotton, after which the lime is dusted in. 
It is then kneaded until the whole is thoroughly mixed 
and about the consistency of dough. The more it is 
kneaded the better it becomes. 


Iw a paper read before the Aeronautical Society of Great 
Britain Lieut.-Col. F. H. Sykes says: “‘ Some aeroplanes 
deteriorate more rapidly than others by being out in the 
open, but there is no doubt that they all deteriorate 
to a very considerable extent, and if the climate is damp 
or otherwise unfavourable new planes will be required 
after each period of manceuvres. More attention to 
varnishing the wood and exposed metal would probably 
well repay time given. A really good water-proofing 
‘dope’ isa want. An entirely efficient very light portable 
tent is still lacking. If the ideal in this respect is obtained 
considerable expense and deterioration of aircraft might 
be obviated by at once sending the tent shed to the break- 
down instead of having to go through the laborious process 
of dismantling the broken-down machine, loading it on a 
lorry, and bringing it in.” 

A CONTEMPORARY points out that in fire after fire it has 
been demonstrated that unprotected ironwork only helps 
to destroy buildings ‘‘ by expanding and pushing out the 
walls or yielding under the heat and pulling them down.” 
After referring to slow and costly experience of so-called 
methods of fire-proofing, our contemporary makes the 
following remarks upon reinforced concrete :—‘‘ Whatever 
may be the opinion of architects as to its adaptability, 
there is no doubt that its proved fire-resisting and other 
desirable qualities ought to secure its use for the structural 
portion of all large buildings. We are afraid, however, 


that safety alone is not a sufficient inducement to adopt it, | 
and not until architects and capitalists find that it is really | 
an economical method of construction and makes a good | 


foundation for adornment shall we see it as widely used 
as we think it should be.” 


THE recovery of tin from tin-plate waste has become 
quite an important industry. There are three general 
methods of separating the tin—mechanical, chemical and 
electrolytic. The most important of these methods is 
the last. The electrolyte employed is usually hot caustic 
soda, loosened chips of tin-plate packed in wire baskets 


act as anodes, while the iron bath walls or iron plates | 


suspended therein act as cathodes. The average tension 
is said to be 1-5 volts. When separated the tin is spongi- 
form. Other methods of electrolytic de-tinning are in 


use in Germany, among them an alkaline method which | 


is said to offer great advantages over the acid methods 
formerly used and a chloride method applied by Lam- 
bottle, of Brussels; this is the most extensively used. 
The principal requirements for the successful application 
of it are absolute exclusion of moisture during the process 


of de-tinning, the avoidance of an unduly high temperature, | 


and proper washing of the de-tinned waste. 


Proressor Paul Sabatier recently delivered at King’s 
College the first of his course of lectures on ‘‘ Catalysis.” 
Catalysis, he pointed out, was the term applied to a certain 
class of chemical processes provoked by the presenée of 
substances that seemed at first inactive in reaction. 
These might be either solids, liquids, or gases. In the 
latter half of his lecture he considered the applications 
of catalysis in the arts. Considering it from the point of 
view of metals, he drew attention to the way in which 
nickel could fix hydrogen and transfer it to other sub- 
stances. It could, for instance, starting with benzine, 
increase the hydrogen present in the molecule. The same 
principle was applicable for the preparation of synthetic 
rubber. Both carbon monoxide and carbon dioxide could 
by means of it be transformed into methane, and in this 
way water gas could be changed into a gas that would give 
high temperatures and also could be transformed into a 
gas that was more efficient for lighting purposes. 





| 


EVERYTHING in a new pigsty outside Randers, Denmark, 
which has two storeys, and accommodates 1500 animals, 
is worked by electricity. There are railway lines ail over 
the sty, and only three men are needed to do the work, 
which includes grinding corn and fetching milk, food- 
stuffs, and young pigs from Randers. 


THE Birmingham Chamber of Commerce has given 
its patronage to a cinematograph film of Birmingham 
industries which is being prepared by the Moving Picture 
Exhibition of British Industries. The film, which will 
be about 8000ft. long, will be exhibited in eighty-eight 
cities in North and South America, Europe, Asia, North 
and South Africa, India, Australia and New Zealand. 


We learn from the Electrician that experimental 
installations of check meters at telephone subscribers’ 
instruments are now being tried in a few London offices 
by the General Post-office telephone officials. These 
are purely experimental at present, the idea being to 
avoid the constant disputes as to the number of calls 
made between subscribers and the exchanges. 


Ar the meeting of the Council of the East London 
College held on June 22nd, it was announced that the 
Court of the Drapers’ Company had resolved to defray 
the cost of the erection and equipment of the new chemical 
laboratories of the College. The cost will amount to 
approximately £15,000, and it is hoped that the labora- 
tories will be available for the use of students at the 
commencement of the new session in October next. 


As a man remains in the employ of a firm, states the 
American Machinist, so his particular skill on his job 
increases. This skill does not represent an item of cost 
to the firm, but it does represent an asset ; his skill and 
knowledge are direct money value to the shop where he 
is employed, and his departure diminishes the capital 
of the firm by that amount. This value can never be 
expressed directly in pounds, shillings and pence. [If 
it could be, many a manager would think twice before 
laying off men. 

Accorptne to the Electrical Review, further progress 
has been made by the French naval officers, Commander 
Colin and Lieutenant Jeance, who have been carrying on 
experiments in wireless telephony for the past five years. 
Conversations have been very successfully and efficiently 
carried on over a distance of 150 miles. It is understood 
that the inventors have succeeded in developing a trans- 
mitter which can be depended upon to maintain constancy 
of pitch, enabling accurate tuning to be effected. The 
apparatus is made by the Compagnie Générale de Radio- 
télégraphie. J 

“THe Negro and Labour ”’ is the subject of an article 
in the Arena, and the writer says that it is always said, 
‘There is nothing under the sun lazier than a negro ”’ ; 
but it must be remembered that laziness is a very relative 
matter. The negro has always worked just enough to live 
in comfort. Before the coming of the white man altered 
his ideas of comfort he could supply his needs with prac- 
tically no labour, the banana tree supplying him with 
everything. He only works now in order to obtain those 
objects which he sees the white man use and which he 
covets. He does not work for work’s sake, but simply 
to supply his needs, and who can blame him for that ? 


Wuart is termed an explosion of sewer gas completely 
wrecked a small screen-house at the north-west end of 
the Metropolitan sewage pumping station near Chelsea 
Bridge, East Boston, about noon on June Ist, smashing 
windows, strewing the wreckage for 70ft. around, and 
causing the death of three attendants and the serious 
injury of several others. The house, which was about 
25ft. square, was strongly built of brick and steel, as is 
evidenced by the fact that several large sections of the 
walls were blown some distance without breaking. The 
station deals with about 200,000,000 gallons of sewage 
per day, about one-third of the total amount for the city 
of Boston. 


In view of the age and present value of the hospital 
ship Maine, which went ashore some days ago, and after 
consideration of the probable cost of salving the ship and 
towing her to a port for repairs, together with the very 
heavy expenditure that would necessarily be incurred in 
making her seaworthy and fit to resume her duties for 
| fleet hospital work, it has been decided to abandon efforts 
| to salve her. It will be remembered that the Maine was 
| subscribed for by the women of America, and presented 
| to the nation by the Atlantic Transport Company during 
| the Boer War. To preserve these memories, the Mediator, 
| 





which is now fitting out as an additional hospital ship and 
will be completed as soon as possible, will be re-named 
| Maine. 
Ir is stated ty the Bollettino del Ministero delle Colonie 
that the means f-r the production of artificial ice in the 
| town of Tripoli are considerably in excess of the present 
| requirements. In consequence of this, the proprietors 
of the three ice factories which have been working since 
last year have resolved to close two of their works for 
the present, in order to limit the output and maintain the 
retail price of 10 centimes per kilogramme (4s. per cwt.). 
The factories, together with the cold storage establ sh- 
ment, are capable of producing 30 tons of ice per day. 
The refrigerating plant, which is of the latest modern 
type, was constructed almost entirely in Italy and 
Germany, but the engines of one factory were supplied by 
a Manchester firm. 


Tue Public Safety and Accidents Investigation Com- 
mittee of -the Royal Aero Club, in a report on the fatal 
accident to Mr. Philippe Marty, when flying a Morane- 
Saulnier monoplane at the London Aerodrome, Hendon, 
on Sunday, April 26th, states-that the accident was 
due to loss of flying speed resulting in a nose dive so 
close to the ground that recovery was impossible. ‘‘ The 
fatal injuries to the aviator were caused by his body being 
thrown violently forward and his head striking the part 
of the structure in front of him. The Committee is further 
| of opinion that some form of quick-release safety belt 
of an elastic nature might be devised which, without 


hampering the aviator’s ordinary movements, would 

restrain such violent forward motion.” The Royal Aero 

Club has, as a consequence, decided to offer a prize of £50 
' for the most suitable form of safety belt. 
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The Railwaymen’s Programme. 


THE conference of railwaymen which has just come 
to an end was of more than ordinary moment. Ina 
few months the agreements with the companies 
terminate and the renewal or reconstruction of the 
conciliation boards will have to be faced. The 
attitude of the men has long been of an almost 
threatening nature, and the fear of serious trouble in 
the autumn cannot be cast behind us. The Amal- 
gamated Society of Railway Servants is in a much 
stronger position than it has ever been, and its 
amalgamation with another transport union and the 
Miners’ Federation in what we described some 
months ago as a triple alliance of labour has far more 
than trebled its strength. The conditions, then, 
are such as to make the conference of unusual signifi- 
cance, for it may be estimated, in round numbers, that 
over one and a quarter million of men are affected by 
its decisions. 

We have ante-dated by a few days the triple alliance, 
for although its ratification was a foregone conclusion, 
it lay with the conference itself to accept or reject 
it. This it did with enthusiasm, and employers have 
now to face the formidable amalgamation of the three 
railway unions—effected more than a year ago—the 
Transport Workers’ Union, and the Miners’ Federation. 
The power in the hands of such a body is enormous. 
It is dangerous to shut our eyes to that fact or to 
allow ourselves to be persuaded that for the very 
reason that it is so powerful it will be tolerant and 
reasonable. In individuals great strength is fre- 
quently combined with sweetness of disposition, but 
with amalgamations of men the tendency is rather 
in the other direction. Mr. Bellamy, in his presi- 
dential address, made a speech which was excellent 
and moderate. But Mr. Bellamy is only a leader, and 
we know that the duty of leaders is, nowadays, to fol- 
low the rank and file. There is no probability that 
moderate counsels will be unanimously acceptable. A 
large body of men is already restless, is ready to strike, 
and at any moment may carry the moderate party 
off its feet. Mr. Bellamy probably knows that the 
programme which he outlined—the eight hours’ day 
and a five shillings a week rise all round—cannot be 
acceded by the companies. But he put it forward 
none the less because he had to express the general 
feelings of the meeting or lose its sympathies. If the 
men, as they may well do, hold Mr. Bellamy and the 
delegates at the conference to that programme, it is 
difficult indeed to see how trouble is to be avoided. 
To expect the triple alliance to restrain its power is 
to expect too much. “ We are passing,” said Mr. 
Bellamy, in his peroration, “through trying and 
troublous times. Labour is become articulate ; the 
unrest which has been a feature of the industrial 
world still continues ; we are assuredly on the eve of 
great changes, and it is for railwaymen, who have now 
evolved one of the greatest trade unions that has 
ever existed, and who are as a rule far from revo- 
lutionary, to see that the great organisation makes 
good and that it becomes a powerful lever for uplift- 
ing and emancipation.” ‘* Uplifting” and ‘ eman- 
cipation ” are dangerous words, words of fire. They 
bring to the mind degradation and slavery, and many 
a man who has been happy and contented enough 
before, kicks and struggles if he is led te believe that 
he is being put upon and enslaved. Those words 
almost undo all the temperate observations that had 
preceded them, and make even Mr. Bellamy’s softest 
phrases read like threats. Mr. Bellamy may, after all, 
be only another Lambro, the “ mildest mannered man 
that ever scuttled ship or cut a throat.” We do not 
write this in any alarmist spirit ; the triple alliance may 
see reason when it comes to the point; but we do 
wish to warn the public against being coaxed into a 
fool’s paradise, against being persuaded that because 
of its strength this new power is likely to be more 
tolerant and more amenable than when several units 





took up several separate cudgels. There is no sound 
foundation for that belief. Strength must be met 
with strength, self-reliance with self-reliance, deter- 
mination with determination. The railways are to 
be attacked in the autumn or the spring; they must 
be able to present a united front to the unions ; they 
must have a single policy, and they must adhere to 
it resolutely. Any weakness or irresolution, any 
division of force, must infallibly weaken them, not 
only before the attacks of the triple alliance, but in 
the face of the public, which, after all is said and done, 
will be the final arbiter. 

Of other subjects which were discussed at the con- 
ference we propose to say but little. The eight 
hours’ day and the five-shilling rise all round is a 
programme sufficiently disturbing to stand alone. 
Nationalisation came, of course, before the conference, 
but we await with equanimity the findings of the 
Royal Commission on that subject. It is, at any 
rate, a thing which even the triple alliance would be 
powerless to force upon the country if the people were 
opposed to it. When nationalisation comes—if it 
ever does come—it will not be at the dictation of 
trades unions, but at the will of the whole country. 
For ourselves we believe that it is further off than 
ever. Much talk there will be about it, but not for 
long will it become so present and so menacing a 
subject as the railwaymen’s programme. 


The Paris Metropolitan Catastrophe. 


FoLLowinG upon one of the most violent storms 
that have been experienced in Paris for many years, 
the tunnel under construction for the new Metro- 
politan line between the Rue Taitbout and the 
Trocadéro collapsed on June 15th at three points— 
Boulevard Haussmann, Place Saint Augustin, and 
Place Saint Philippe du Roule—engulfing a taxicab 
and at least twelve persons, who were buried under 
the débris or drowned by the flooding of the tunnel. 
This catastrophe proved the culmination of a series 
of smaller accidents of a similar character which had 
already given rise to serious uneasiness, and since then 
the route followed by the new line has continued 
to sink in places, and has even opened out in fresh 
holes. 

To explain the causes of this collapse it is necessary 
to describe the conditions under which the Metro- 
politan is constructed. The soil upon which Paris is 
built has a deep substratum of sand, formerly covered 
by the Seine, which in times past skirted the hill of 
Montmartre. In course of centuries this stratum was 
covered with all sorts of material, offering a friable 
deposit of varying thickness with exceedingly hard 
rocky masses, generally of small volume, which made 
the employment of the Berlier shield impossible 
when it was tried on the first line constructed. Owing 
to the presence of subterranean water the tunnels 
are, for the most part, constructed near the road 
surface. In driving the tunnel the earth is first 
removed at the roof, which is timbered and then 
finished with concrete. The excavation is then 
continued downwards. The tunnel between the Rue 
Taitbout and the Trocadéro is at present in this con- 
dition. Seeing that the Paris subsoil is already 
burrowed with mains for sewage, water, gas, com- 
pressed air, telephones, and electricity, it is obvious 
that a tunnel cannot be driven without displacing 
some of these mains, often at great trouble and cost, 
and there is consequently a disturbance and loosening 
of the soil on one side or other of the tunnel. W hen 
a main is displaced the earth underneath packs and 
sinks, and the main is left practically suspended in 
places until the work of tunnel construction is com- 
pleted. The explanation of the catastrophe is 
therefore simple. The mains could not with- 
stand the exceptional pressure put upon them 
during the storm, and they collapsed at the weakest 
points--that is to say, where they were suspended, 
and the water washed away the earth support- 
ing the concrete roof of the tunnel, which fell in. 
Whether there are any accessory causes contribut- 
ing to the accident it is difficult for the moment to 
discuss. This will no doubt be fully dealt with in 
the official report. As was to be expected during 
a time of public excitement, all sorts of charges have 
been brought against the engineers and contractors, 
and an inquiry has been instituted by the Minister 
of Pubiiec Works with a view of fixing responsibilities 
and taking the necessary measures to prevent similar 
catastrophes in the future. It is to be deplored 
that capital is being made out of this accident by the 
Syndicalists, who affirm that the work in the Place 
Saint Augustin was carried out by men belonging to 
the “Free Union.”” An inquiry seems to show that 
this was not the case. The Syndicalists also attribute 
the accidents to the speed at which the tunnel was 
driven. They obiect to rapid work on principle, 
and this deplorable example of the sad effects of 
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working fast is too good to be lost. Again, the 
Syndicalists affirm that the concrete employed for the 
tunnel is often of bad quality; the proportion of 
cement to sand is too small, and the sand used is 
riddled from the soil extracted. It is possible that 
this charge may have some foundation in fact, since 
it is certain that the tunnels reveal occasional defects, 
and only a little while ago there was a partial collapse 
on the line between the Opéra and Autenil. The 
tunnels are, moreover, anything but water-tight. 
Nevertheless, these defects only develop on the new 
lines: on the others, which have been in service for 
years, there does not seem to be any evidence of 
structural weakness. 

The alarm created by the collapse has given rise 
to a feeling in some quarters that it may be desirable 
to suppress the additional lines which it is proposed 
to construct. Seeing that in some places the wood 
pavement is laid almost directly on the roof of the 
tunnel, it 1s feared that the increasingly heavy traffic, 
particularly with the huge motor omnibuses, may 
eventually result in still more serious accidents. 
Lesides the Metropolitan tunnels, there are the mains, 
some of them of considerable diameter, and a section 
through a road presents so many openings that Paris 
seems to be built upon a gigantic mole hill. This, 
however, is not in itself a source of instability on con- 
dition that the soil is suitably packed, as necessarily 
happens when the whole work cf construction is com- 
pleted. The trouble only arises when the subsoil is 
disturbed during the operation of tunnelling, and it is 
evident that the recent catastrophe, as well as the 
many warnings given from time to time by street 
subsidences, show the necessity of taking the greatest 
possible precaution and exercising a strict supervision 
over the quality of the material employed in the con- 
struction of the tunnels. The catastrophe will not 
stop the extension of the Metropolitan system. It 
has become a necessity. and it is inconceivable that 
Parisians should be deprived of this means of loco- 
motion. The catastrophe is one of several that 
have narked the history of the Paris Metropolitan. 


The Cultivation of the Chinese and South 
Amepican Markets. 

THE contest for the purpose of securing a larger 
measure of the growing trade of China and of South 
America promises to be exceedingly keen in the future 
in consequence of the increased interest which is 
being manifested with regard to these countries by 
industrial circles in Great Britain, the United States, 
and Germany. It may therefore be appropriate to 
discuss the subject on the present occasion, especially 
as the manufacturing concerns which cover numerous 
industries in the United States have just awakened 
to the necessity for the further promotion of their 
export trade in general. In one respect—namely, 
in the direction of the establishment of engineering 
schools in China—the Germans have followed the 
example of British firms. The English University at 
Hong-Kong and the technical school projected at 
Yangshan, for instance, are now being emulated to 
some extent by the erection of a German technical 
school at Shanghai for instruction in the German 
language and engineering. The internal equipment 
of this school was nearly completed at the beginning 
of the present month, and the two language classes 
and the three engineering classes will provide instruc- 
tion for a total of 102 students. A site for the erection 
at Hankau of a second engineering school has been 
acquired, and the foundations are being laid. At the 
same time suggestions have been made in favour of 
the institution of similar schools in South America, 
particularly in Brazil, in the expectation that students 
in these foreign schools will become imbued with 
German ideas and German technical terms and 
journals, and ultimately become, as far as concerns 
the special branch of engineering to which they may 
be appointed at a later period, lasting customers for 
Teutonic engineering manufactures. On the other 
hand, the industrial circles in the United States have 
so far not experienced any necessity for proceeding 
in a similar manner either in China or South America, 
and as their language is identical with that of Great 
Britain it will be possible for them to dispense with 
the foreign school question and to rely upon their 
characteristic hustling methods, combined with direct 
representation on the spot by qualified engineers, 
after the pioneer work has been accomplished by 
British firms. It must not be forgotten, however, 
that they recognise the influence that a school may 
have on trade, and that a great effort was made to 
get the engineering laboratories at Hong-Kong 
equipped wholly with American plant. This effort 
was luckily circumvented by the energetic action of 
Professor C. A. M. Smith and the British Engineers’ 
Association. 

The latest development in the United States, which 
contemplates the beginning of a new era in the 





advancement of the foreign trade of that country, is 
largely an indirect result of the tariff revision which 
took place in 1915, and which, owing to a number of 
commodities having been placed on a free list and the 
import duties being reduced on many others, is 
declared to have opened up the prospect of a great 
extension in the interchange of trade with Canada, 
Argentina, and other countries. This assumption led 
to the assembly at Washington at the commencement 
of June of one of the most remarkable and important 
commercial conferences ever held in the United 
States, over five hundred representatives of trade and 
industry being present, and the proceedings extending 
over several days. Apart from possible trade develop- 
ments with China and Japan, the principal centre of 


interest was concentrated in expansion of business | 


with Central and South America. For the present, 
however, we are only concerned with the final result 
of the conference, which assumed the form of the con- 
stitution of a National Foreign Trade Council and the 
adoption of resolutions which, having been endorsed 
by the representatives of the Government who were 
present and having been favourably received by the 
newspapers, are expected to be realised in substance 
in the near future. In the first place, the Government 
is asked to establish a special export bureau and to 
allot to it the sum of £50,000 per annum, and to make 
provision for the appointment of further commercial 
attachés and commercial agents abroad. The second 
point to command attention, of which something was 
heard a few months ago, is the expression of the wish 
that Congress should so amend the Anti-Trust Law 
that nothing should be allowed to stand in the way of 
the formation of combinations of American firms for 
the promotion of the export trade alone. In addition, 
the Government is requested to pursue a more active 
policy in the conclusion of reciprocity treaties of 
commerce, to undertake a comprehensive industrial 
census in connection with the next national population 
census, to grant larger sums for the Consular service, 
and appoint more highly qualified Consuls, and to 
take steps in the direction of the creation of an 
American merchant marine, without, however, grant- 
ing any subsidies. If it is possible for these proposals 
to be carried through Congress and the Senate, 
a great step in advance will be made in the cultivation 
of the export trade, which is at present assisted by an 
excellent Consular service, but which has been already 
largely developed by private initiative in the form of 
huge combinations, as in the case of iron and steel, 
agricultural machinery and machine tools, in the 
course of the past few years. These branches have 
also been materially aided by the establishment of 
foreign departments or works and the maintenance of 
show-rooms in other countries, together with, in some 
instances, a staff for the purpose of undertaking 
repairs, as in Australia and Argentina or Brazil. 

If we now revert to the trade question in the Far 
East it is found, according to figures placed before the 
recent conference at Washington, that the first posi- 
tion in Japan is occupied by the United States, which 
absorb 32 per cent. of the total value of the Japanese 
exports, whilst the United States purchase 204 per 
cent. of the exports from Japan. The commercial 
relations of America and China, however, have not 
developed so favourably, although the president of a 
China and Japan trading company expresses very 
sanguine views as to the future course of trade with 
that country. There is, however, as previously 
mentioned, no question of American technical schools 
in China. Apart from other points already set forth, 
the Americans as well as other nations are quite aware 
that English is to a large extent the second official 
language in China, and that English is the second 
language preferentially learned and spoken by 
Japanese engineers. It is therefore unnecessary for 
the Americans to trouble themselves about schools, 
they being content with direct representation with, 
if possible, engineers who can become gradually 
acquainted with the difficult Chinese language. On 
the other hand, it is advisable to note that, although 
they have followed the example of Great Britain or 
of the British Engineers’ Association, the Germans 
recognise that the establishment of engineering schools 
in China cannot replace more direct methods of 
securing the market. This will be obvious from the 
address which was recently delivered by Professor 
Wiese, of Diisseldorf, before the Verein deutscher 
Eisenhuttenleute on “ The Economic Problems of the 
Far East.” The speaker, whose observations were 
received with approval by the members of this iron 
and steel institute, stated that schools are only one of 
many means for the advancement of the Teutonic 
export trade. In his opinion it is more important to 
secure greater uniformity in the action of different 
circles, especially of official and merchant circles ; 
a more rational regulation of the Chinese import 
trade is necessary, so that German industrial firms, 
their foreign representatives, and the import firms in 





China, together with the Consulates, should ¢o. 
operate instead of working against one another: 
it is essential for the German official representatives, 
especially the embassy in Pekin, to keep in constant 
touch with the Chinese and Chinese-speakin 
foreigners ; the aim in view can best be accomplished 
by those who devote themselves to Chinese affairs 
permanently on the spot ; and, finally, a more active 
policy in railway and loan questions is deemed to be 
indispensably necessary. The respective cases of the 
commercial interests of the United States and 
Germany, as set forth, are of particular interest to 
British firms. As presented they point their own 
moral and leave no opening for further comment on 
our part on the present occasion. 


Port and Starboard. 


A COMMUNICATION has been sent to the Mercantile 
Marine Service Association and to the Imperial 
Merchant Service Guild respectively by the Board of 
Trade inviting their opinion upon a recommendation 
made at the last International Conference on Safety 
of Life at Sea that some international agreement 
should be come to with regard to the form of the 
orders which should be given to a steersman or quarter- 
master by a captain or pilot who is responsible for 
navigation of a ship. Under the British flag the order 
‘port a little” or “ hard a port” means, of course, 
that the captain requires that the rudder shal! be 
swung over to the starboard side of the ship ; this has 
the effect of turning the bow toward the right, so that 
really the order “ port ” means “ turn the ship toward 
starboard.” It is easily understandable that seamen 
of other nationalities than ours look upon the order 
and its effect as opposed and confusing. The genesis 
of this practice of the British marine is interesting, 
and more natural than it appears at first sight; 
but whilst we use the terms “port” and “starboard” 
to designate the left and right sides of a ship respec- 
tively, when the observer is facing towards the bow, 
some nationalities actually use the simple terms left 
and right in place of port and starboard, and there is 
much to be said for the direct application of these 
well-recognised terms. Our anomalous procedure 
has, of course, arisen from the fact that when a 
straight tiller or helm attaclied directly to the rudder 
was used it had to be pushed over to port in order to 
move the rudder to starboard and vice versd, but 
with the introduction of mechanical wheel steering 
the visible helm disappeared from the scene, yet the 
form of command remained. Like many other things 
of the kind, the genesis of the practice is clear, but 
under the conditions of modern navigation its reten- 
tion is not easily defensible, and it is not surprising 
that seamen of other nationalities who have cut 
themselves free from hereditary trammels, or perhaps 
never had them to begin with, should desire that a 
uniform system be adopted, and presumably that it 
should not be the one favoured, or at least practised, 
by us. It must, indeed, be a source of possible error 
on many occasions when sailors change from ships 
where one method is in use to another in which the 
directly opposite practice obtains, and it might be 
the cause of serious accident or even disaster if such 
a mistake happened at a sudden pinch, when excite- 
ment and haste relax a man’s guard. It is not clear 
that foreign countries are all agreed as to the exact 
form that an international practice shall take, but it 
seems that they are almost unanimously agreed that 
the British system is unsuitable for modern con- 
ditions. What is to be done? The change, simple 
as it seems, is by no means easy to make, and the 
British delegates té the Conference felt that the 
matter was one demanding the most serious attention 
and consideration. If it were done there would un- 
doubtedly be a transition period during which many 
mistakes would be made, especially if the terms port 
and starboard were adhered to. It would be ex- 
tremely difficult to remember automatically that the 
order ‘‘ port ” meant the opposite of that which it has 
meant to a man all through his lifetime, and that 
the ship’s head must go to port, but it is not 
impossible to do. It would perhaps make the matter 
easier of accomplishment if a complete change of 
term were introduced, such as, say, “right” and 
“ left,” which, as we have shown, are sometimes so 
used ; these would have the same meaning as the 
same terms in military drill, “ right turn” meaning 
turn towards the right when advancing, and “ left ” 
the opposite. Nothing could be simpler than this. 
and the terms “right” and “left” side of a ship 
would always refer to the position of an observer on 
the ship facing the bow just as the right or left bank 
of a river always refers to its direction of flow to the 
sea. The suggested change may seem a small one to 
many, but not to those who know how deep such a 
simple practice goes. The delegates stated clearly 
their opinion that a sudden change of the kind would 
involve certain risk of confusion and danger, and 
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should only be introduced after most searching con- 
sideration of the matter in all its bearings by ship- 
owners, shipmasters, and officers. It will be interest- 
ing to know what the replies to the Board of Trade 
are, for our system 1s undeniably contradictory in 
its terms, and a uniform practice is much to be desired, 
yet it may be difficult to convince many that the 
apparently simple change can be easily effected. The 
question has arisen, naturally, from the recent Con- 
ference, and it is an entirely suitable opportunity to 
settle it one way or another. 





INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 
No. IL.* 


Tur discussion on Mr. Fedden’s paper, abstracted in 
our last issue, was a long and valuable one. 

Mr. W. W. Lackie, chief electrical engineer to the 
Glasgow Corporation, said he had proved recently in 
Glasgow that nothing but steel should be used in steam 
pipe lines. On one occasion a crown head valve of a 
hoiler burst whilst the boiler was in commission, and if 
another valve had not been in series with the faulty one, 
and in such a position that the steam from the main range 
could be cut off, serious consequences would have resulted. 
The Board of Trade inspector made a thorough investiga- 
tion into the possible causes of the mishap, and it was quite 
clear in his conclusion that the trouble had been entirely 
due to superheat, and that steel was the only adequate 
safeguard against the recurrence of such an accident. 
Coal measuring chambers had been found by him to be 
quite unreliable, and he used nothing but automatic 
weighing machines, one to each boiler. The last coal 
strike demonstrated the necessity for having a large store 
of coai. In his opinion, the stock of coal on hand 
should always be not less than the equivalent of a two 
months’ supply, and he believed it would pay to have 
even a larger supply than this. The storage accommoda- 
tion should be such that instead of taking in a larger 
quantity of coal in the winter months and a comparatively 
small quantity in the summer months, uniform deliveries 
should be taken all the year through, and, if anything, a 
larger supply during the summer months. The wear and 
tear of bucket conveyors for the removal of ashes was su 
great that these conveyors were being abandoned. 
Recently, he had installed a suction ash plant, which had 
been in operation with most satisfactory results for six 
months. The cost of operating the suction ash plant 
worked out at about 5 units per ton. This might seem 
a large figure, but against it must be set the reduced cost 
of maintenance on moving plant and better conditions 
for the men. He noticed that Mr. Fedden recommended 
a combustion rate of 25 lb. per square foot of grate area. 
It might be interesting to quote a test he made recently 
in one of their stations. He took four hand-fired boilers 
dealing with a 5000 horse-power turbine, and burned coal 
at 304 1b. per square foot, and generated 21,600 units, 
the pounds of coal per unit being 3.41. He put on another 
boiler, making five, and reduced the coal burned to 21 Ib., 
and the pounds of coal per unit were 3.23, a reduction of 
5} per cent., the draught in both tests being 0.4 water 
gauge. In his opinion, however, it was not justifiable 
to work at these rates. One of the objects of his 
recent visit to America was to see how they tackled 
emergency peak loads or sudden demands due to fog 
or black clouds, more especially in Chicago and New 
York. He was shown the Taylor stoker, which had 
heen fully tested, and responded to sudden demands 
in a most remarkable wanner. He was so much 
impressed with it that on his return he got the 
Electricity Committee of Glasgow to agree to equip two 
boilers with it. The stokers are put under boilers, which 
normally evaporated 24,000 lb. of water per hour, and the 
guarantee for flexibility which the manufacturers of the 
stoker had given was that when the fuel bed of the stoker 
was maintained in a live banked condition, an interval 
of not more than ten minutes would be required to bring 
the boiler up to the rate of steaming corresponding to an 
evaporation of 24,000 lb., and not more than an additional 
five minutes to bring the boiler up to a steaming capacity 
of 46,000 1b. The combined efficiency at 24,000 lb. was 
guaranteed at 72 per cent., and the stoker should be 
capable of burning sufficient coal to evaporate a maximum 
of 58,000 Ib. of water. It was not their intention to run 
the boilers at these high rates for any length of time, but 
only to give sufficient time to get other boilers under way. 
Also as the result of his American visit he had installed 
a steam meter made by the General Electric Company of 
America. It was fixed on a boiler tested recently at 
Glasgow, and the indications were so satisfactory when 
compared with the measured water in the tanks that they 
were now equipping each boiler with a steam meter, in 
the same manner as an ammeter is connected toagenerator. 

Mr. J. W. Beauchamp, chief electrical engineer to the 
West Ham Corporation, referred to the cost of the removal 
of ashes and dust. He had a suction ash plant, which had 
not been working for a sufficient length of time to obtain 
any precise costs, but,as far as he could see, they were 
going to be of the following order. The capital charges 
for the removal of 10,000 tons of ashes per annum from 
the ash tunnel to the slip where they were transported 
by barge or cart would come out to 7d. per ton, and the 
electrical energy 2d. That 7d., however, would become 
32d. if the quantity of ashes were doubled, as the plant 
had an immense capacity for future development. His 
plant was of the pattern with a Roots exhauster, and no 
difficulty had been found with regard to repairs or erosion 
of pipes except at bends, but there it was easy and cheap 
to replace them. The only difficulty found so far was with 
regard to the emission of dust, which depended upon the 
quality of coal used. This difficulty, however, was being 
dealt with by the makers, who were putting in a separator, 
Which had the effect of keeping the dust back. It might 
also be dealt with by the use of wet screens as used for 
cleaning the air of buildings. With regard to the general 
arrangement of boilers, both the author and Mr. Lackie 
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had made reference to the erection of the economisers 
above the boilers. That was being done a great deal, and 
it lent itself very well to the separation of the boiler-house 
and a saving in floor space, but there were one or two 
minor disadvantages, but not sufficient to affect a big 
station. For instance, with the economisers above the 
boilers, it was difficult to keep them full of water when the 
boiler was standing. There was a tendency for the level 
to drop, and the upper part of the economiser to become 
full of air; therefore there was a delay when starting the 
feed pumps before water appeared in the boiler. More- 
over, it seemed reasonable to anticipate that corrosion 
would take place in the economiser at the air and water 
level, and it would probably be found necessary to make 
special arrangements to keep the economiser plumb full 
of water when the boilers were standing. With regard 
to the general design of power stations, there was one point 
which the author had not touched upon, and which had 
not received the attention it probably would in future 
designs for very large power stations, and that was the 
provision of air required for the consumption of fuel in 
the furnaces. This, in large stations, was of enormous 
volume, and whether natural or suction draught were 
used, this air was generally obtained from all sources, 
i.e., through doors, windows and other openings, and during 
the winter weather, when there was a tendency to restrict 
openings to the outer air, very acute draughts might be 
produced. He believed some work had been done in 
the direction of leading the heated air from the engine- 
room into the boiler for this purpose, and it seemed to be a 
scientific and natural method tending to keep the engine- 
room cool and to provide the boiler furnaces with air 
which had already been raised to a fair temperature in 
the process of cooling generators. Unless attention was 
given to this point in the original design, it would often 
be found that basements, pipe openings, &c., would render 
any systematic method impossible. 

Mr. C. H. Wordingham, chief electrical engineer to the 
Admiralty, referring to the use of special trucks at Sheffield, 
said he was surprised that more use had not been made 
of the “ tippler,” by which the coal was allowed to fall 
out of the truck without any hand labour. It got over 
the difficulty of having special trucks, and avcided the 
danger of damaging the railway companies’ roiling steck. 
Mr. Fedden used a mixture of steam and electrically 
driven boiler feed pumps, and it would be interesting to 
know upon what grounds he used both types. With 
regard to gas-fired boilers, there was obviously, in view 
of the large generating units now employed, an impossi- 
bility with our present knowledge of using large gas 
engines. He thought, however, that the position might 
be altered, and altered materially, by the new system of 
surface combustion, in which, instead of applying the 
gas to the engine, it was applied to the boiler, thus giving 
greatly increased efficiency, and a very large reduction 
in the size of the boiler. 

Mr. W. C. P. Tapper, chief electrical engineer to the 
Stepney Borough Council, said he had put a live steam 
feed heater into the hot well, and discharged the steam 
from the reciprocating pumps through the heater, thus 
retaining all the heat and discharging the oily contents 
of the water into the drain. He was now putting in a 
turbine-driven rotary feed pump, and the whole of the 
exhaust from this would be turned back into the hot well. 
At Stepney he was the first to install the Prat system of 
induced draught, having put in four chimneys dealing 
with eight boilers. In that case the chimneys worked on 
what was called the cold-blast system, and they had worked 
entirely satisfactorily. In the extensions at Stepney he 
was putting in the later type of Prat chimney with the 
in-circuit system, 7.c., a fan draws a certain proportion of 
the boiler gases and passes them back under pressure into 
the chimney. The general arrangement would be a boiler 
with a travelling grate stoker and forced draught under 
the stoker and induced draught above it, thus giving a 
balanced draught on the bars, each boiler complete with 
its own chimney. 

Mr. G. D. Seaton, of Richardsons, Westgarth and Co., 
Limited, referred to the question of guarantees of output 
of electrical machinery. Those, he said, who within the 
last year had been calling for tenders for steam engines 
knew they had been offered some exceedingly fine steam 
consumptions, and at the last annual convention he had 
the opportunity of pointing out how these very fine steam 
consumptions were obtained when purchasers were foolish 
enough to give makers the opportunity. His remarks 
caused great discontent in certain quarters, as he had 
every intention that they should. He was now able 
to tell one little sequel of last year’s convention. Some 
time ago he lost a substantial order for turbine plant 
owing to competitors guaranteeing a pound per kilowatt 
less than he did, and when he said better than he could 
possibly do, it meant better than Brown Boveri, with 
their many years of experience behind them, knew was 
possible. It was, however, very soon found out in the 
boiler-bouse that something was wrong when the plant 
got to work. Many engineers objected to calling in an 
independent man, but he would like to put it to the 
chairman and conveners that it was their duty to see 
that these plants were properly tested. 

Mr. R. U. Bailey, resident engineer at the Summer-lane 
power station, Birmingham, speaking as an operating 
engineer, said he did not think that steam auxiliaries 
were employed to the extent they deserved. With elec- 
trically driven auxiliaries, in the event of an interruption 
to the supply, the motors at once failed, and this, of course. 
greatly complicated the restoration of supply, and in 
many cases endangered the plant, and in any case con- 
siderably increased the period in which the station had 
to get under way again. On the other hand, the small 
steam plant was less liable to break down than motors 
where continuous running was necessary. It was stated 
in the paper that when burning 25 lb. of rough engine 
slack per square foot of grate area, 5.25 lb. of water would 
be evaporated per square foot of heating surface. This 
amount of coal per square foot of grate area was exceedingly 
low when obtaining such high evaporetion. In general 
practice he thought 32 lb. per square foot was more likely 
to be obtained when working a water-tube boiler at its 
rated normal capacity. The figure of 5.25 lb. of water 
evaporated per square foot of heating surface was excep- 
tionally high, as, in applying this duty to a standard 
24,000 Ib. per hour Babcock boiler for comparative 
purposes, the duty would be 32,455 lb. per hour from and 





at 212 deg. Fah., which was 35.5 per cent. over duty. He 
therefore did not think that these figures were consistent 
with conditions obtained in common practice. A further 
set of figures was given relating to a duty obtained with 
the Underfeed stoker, and it was intensely interesting 
to find that the boiler duty could be increased 65 per 
cent. above normal. With reference to the remarks on 
stokers, Mr. Fedden enumerated the difficulties which 
existed with chain grate stokers, and undoubtedly when 
burning a fine slack the handling of the riddlings made 
was a matter which had to be taken seriously into con- 
sideration, as the amount was between 3 and 4 per cent. 
of the total coal passed over the stoker. These riddlings 
had avery much reduced calorific value as compared with the 
main fuel, due to the volatile matter being very small indeed. 
The riddlings, however, hada highcarbon value. Thegeneral 
practice was, he believed, to throw these riddlings 
periodically again into the hoppers, but this had the effect 
of spoiling the fires and upsetting uniform combustion. 
At Summer-lane station two Underfeed stokers were 
employed almost entirely burning these riddlings, and 
it was found that this method was highly economical. 
It would, of course, be impossible to use a chain grate 
stoker entirely for this class of fuel, as having practically 
no volatile value there would be little or no flame ; con- 
sequently, the temperature of the arches would be below 
that necessary for igniting the fuel. Mr. Fedden touched 
upon the all-important question of coal storage, and drew 
attention to the fact that screened nuts were the class of 
fuel which could be stored in comparative safety, but 
he thought Mr. Fedden had omitted to state the most 
important point of all in this connection, viz., that in the 
satisfactory storage of coal there must be entire absence 
of sulphur. It was undoubtedly the presence of sulphur 
in coal which was at the root of the evil of spontaneous 
combustion, the sulphur, which was usually present in 
the form of iron pyrites, readily disintegrating, thereby 
causing heat to be generated. If coals which were free 
from sulphur were stacked, he thought that they could 
be treated with a certain amount of latitude. At Birming- 
ham they were at present carrying a stock of 10,000 tons, 
the largest heap being 4000 tons. This coal stock was 
made up of 3in. nuts at the base, and graded through the 
various sizes of nuts to shallow screenings at the top. 
The depth of the stack was 12ft. The object of this 
grading was to allow any local heat which might be 
generated to be readily dispersed through the interstices 
of the coal. The chance of firing was, of course, greater 
at the base, due to the weight of the coal above. A smaller 
heap made in this way, containing 1500 tons, had been 
down for about three years, and they had up to the present 
been unable to detect any appreciable rise in temperature 
above that of the atmosphere. They also had a smaller 
stack of 700 tons, which had been standing for about six 
years, the heap consisting entirely of nutty screenings, 
and to-day practically showed as high a calorific value 
as when put down, the crust only being weathered. This 
latter stack was put down at the same time as other stacks 
of coal drawn from other collieries, which readily gave 
trouble owing to spontaneous combustion, and they had 
since found by analyses that the coal standing to-day 
was the only coal free from sulphur, and it was on this 
finding that they had ventured to put down stacks of the 
size and depth he had just described. 

Mr. W. R. Wood, of the Underfeed Stoker Company, 
gave the results of some tests, in which the evaporation 
was 8} lb. per square foot of heating surface ; the escaping 
gases in the boiler had a temperature of 530 deg., and the 
escaping gases in the economisers had a temperature of 
310 deg., whilst the efficiency was approximately 85 per 
cent. From this, he maintained, it could be argued that 
high rates of combustion under proper conditions did 
not reduce the efficiency of a boiler plant. 

Mr. J. K. Brydges, chief electrical engineer to the 
Eastbourne Corporation, referred to the use of live steam 
heaters at Sheffield, and suggested that the exhaust from 
the feed pumps, which was also put into the hot-well, 
contained sufficient heat to heat this water in the feed 
well up to a safe temperature to be put into the economisers, 
so that the economiser tubes would not be damaged. This 
would give as high a heat in the feed water as could be 
obtained in any other way, and there would be no necessity 
for the live steam feed heaters. With regard to mechanical 
stokers, he believed there was an apparatus for pre-heating 
the air before it got into the boilers. If it were necessary 
to raise the temperature of the air after it got into the 
boilers for combustion, why not raise it before ’?- He 
believed these pre-heaters had been used, and he would 
like to hear experiences with them, and what they saved 
in £s. d. It had been suggested that the pre-heating of 
the air caused excessive burning of the grate bars, on 
account of there being less cooling effect, as compared 
with putting in cold air, and that it also necessarily 
meant there must be a closed ashpit or loss of air carried 
to the grate. He was rather surprised that Mr. Fedden 
had not referred to air heating in his summary of the most 
economical types of different parts of plant to put in. 
Similarly, he would like information with regard to 
induced draught plant, as to whether the Prat system or 
the forced draught or any other type of cold draught was 
the best. With regard to coal storage, it might be interest - 
ing to know that he found it absolutely impossible to 
store slack coal in heaps of more than about 8ft. deep, 
although his bunkers were 2lft. deep. He now used pea 
coal, and, oddly enough, it contained sulphur, but in 
spite of what Mr. Bailey had said, he could stack this 
coal 1&ft. deep. He had fitted tubes, through which he 
could drop thermometers, and had not found the rise of 
temperature to be more than 10 deg. to 12 deg., and when 
it got to that figure it seemed to stay at it. With regard 
to evaporation per square foot of heating surface, he 
agreed with the previous speaker that 25 lb. per square 
foot was plenty. A higher rate might do with a vertical 
tube boiler, but he did not think the same evaporation 
per square foot of heating surface could be got out of a 
Babcock and Wilcox as out of a vertical tube boiler. 

Mr. F. Ayton, chief electrical engineer to the Ipswich 
Corporation, speaking with regard to draught, said he had 
kept the records of the variation of the draught in his 
boiler-house with the wind in different directions, and 
the different strengths of wind, and curious results had 
been obtained. This suggested to him that in designing 
a new boiler-house it would be an advantage te arrange 
the openings on the four cardinal sides of the boiler- 
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house, so as to get the maximum effect by opening them 
on the side where the wind was blowing. As to storing 
coal, he used Nottinghamshire slack, stored in heaps not 
less than 12ft. deep, and had never had any trouble with 
firing. The coal, however, was not strong in sulphur 
content. He asked for information as to the life of the 
links of chain grate stokers. Hé was always having trouble 
with these. He used the Babcock and Wilcox type, in 
which each link had a small projection, and had found 
these ends burned off in a very short time. 

Mr. 8. Utting, referring to the Prat system of induced 
draught, said there were many systems masquerading as 
induced draught, forced draught or similar systems, 
which were very different to the Prat system, and he did 
not see why a system which was the result of nineteen 
or twenty years’ practical working should not now be 
known by its name in just the same way as, for instance, 
the Corliss engine was known. If the matter were inves- 
tigated, it would be found that the Prat system was tlie 
only one entitled to the name “induced.” Mr. Tapper 
was the first central station engineer in this country who 
had experience of the Prat system, by which cold air was 
injected into the chimney in order to induce the flow of 
the main current. He had spoken to many engineers, 
and they seemed to imagine that the Prat system con- 
sisted of having a chimney and cold air injection, but 
nine or ten years ago Prat developed another means, 
whereby he used the main flow of the gases in order to 
create this induction. Such a plant had actually been 
designed for Birmingham, and had been working for 
some time. 

Alderman H. Gervis, of Brighton, commented on the 
necessity for the employment of highly trained technical 
men, but it was the most difficult thing to do to convince 
a Council of this—at least, it was so in the South of England. 
A great deal was heard as to the work that was done by 
the working-men, and the production which was brought 
about by their work, but nothing was heard of the brains 
that made that production possible. 

Mr. 8. Z. de Ferranti, speaking first with regard to air 
heating for boiler fires, said that theoretically it was 
perfectly right to heat the air for combustion under the 
boiler, but in practice little satisfaction had been obtained 
from this process. He had kept in touch with this matter 
for a fair number of years, both in seeing what others 
hed done and in experimenting himself, and the real 
trouble was that the apparatus, which in itself was very 
simple, was not at all efficient. In the first place, the 
plant was invariably put in too small, and the result was 
that instead of the air being properly heated up to a fair 
equivalent of the temperature in the out-going gases, a 
very poor result was obtained. That was the first part 
of the practical failure. He knew of particular installa- 
tions, not so much in electricity works, but in factories 
in this country, where the system had been used, but no 
special results had been got from it, and no further installa- 
tions had been put in. An investigation of the causes 
showed that with only a moderate efficiency from the 
plant there had been very great trouble with fire-bars, 
which, with hand stoking, had stood, but with various 
forms of mechanical stokers there had been nothing 
but trouble. It must not, however, be imagined that 
that would always occur, or that he wished to put engineers 
in doubt as to the development of this apparatus. All 
he warned them to do was to take nothing for granted, 
and to be as sure as they could that they were going to 
make a real saving, and that the money spent would be 
well spent. 

Mr. W. M. Selvey, of Sheffield, warned central station 
engineers that the question of buying coal was one to 
which more serious consideration would have to be given 
in the future. Nobody in the discussion had taken up the 
question of the relation of coal to the furnace which it 
was burned in, and in this connection he recommended 
them to study the experience of the Navy people and the 
locomotive people, who had had a very much harder 
problem than central station engineers. It would be 
necessary more and more in the future to keep boilers 
at right angles to the engine-room. It would be necessary 
to make these boilers even bigger. It would be necessary 
absolutely to put the economiser on top of the boiler. 
and it would be ne to make the economiser fill 
the whole of the available space that there was on the 
ground plan of the boiler. Even with this they would 
have serious difficulties in keeping the boiler-house along- 
side with 20,000 kilowatt units. The question of the 
boiler-house in this respect was entirely one of the stoker. 
Think what they had done. In the engine-room they had 
a machine which would give from 100 per cent. overload 
to quite a light load, and give a satisfactory output all 
the time; they had turbines which could be governed 
to any degree of nicety for any practical requirements 
in the variation of speed. But what had they done in the 
boiler-house. The size of boilers had not increased ; 
in other words, they had rested by the way, and now that 
it was time to move it was found necessary to go to America 
for stokers. He did not think this was necessary, and 
although the Taylor stoker was quite good, it was only 
a passing phase. It was only necessary to go to the rock 
bottom to see what was wanted. Two things were wanted. 
First, a perforated platform to support the coal; and, 
secondly, a means of driving this platform. Develop- 
ments in this direction had already been made, par- 
ticularly in the direction of separating the function of the 
platform from the function of the driver, which tended 
to make the arrangement flexible in the same way as the 
governor made a turbine flexible. 

Mr. 8. E. Fedden was unable to reply to the discussion 
owing to lack of time. 

The meeting on Thursday, June 18th, was held in 
Stratford-upon-Avon, and the whole morning was devoted 
to a long and detailed paper on the standardisation of 
tarifis by Mr. J. H. Bowden, chief electrical engineer to 
the Poplar Borough Council, which was followed by an 
equally long and detailed discussion. 

The paper practically divided itself into arguments 
for-and against two systems, namely, the rateable value 
system, under which a consumer’s bill for electric lighting 
is based upon the rateable value of his house, and the 
other system, under which the consumer pays a fixed 
charge per annum per kilowatt of demand, plus a small 
charge per unit for all energy consumed. Mr. Bowden 
is an out-and-out opponent of the rateable value system; 


as between the two. The object every central station 
engineer is aiming at, however, is to gain an entry into 
the working-class house, and this in the past has given 
rise to a good deal of experimenting with apparatus 
in various parts of the country. This still remains a very 
important factor, but another equally, if not more impor- 
tant, t of the tariff question is the obvious outlet 
there is for the supply of electricity for heating and cooking 
purposes. Under both the tariffs mentioned above, the 
whole of the uirements in the way of lighting, 
heating and cooking would be dealt with by the one tariff, 
without the complication which now exists in many 
places of having separate meters and often separate wiring, 
as between the lighting and the heating and cooking 
apparatus. Although Mr. Bowden’s paper was entitled 
‘““The Standardisation of Tariffs,” there was a strong 
feeling that this is impossible, and, indeed, impracticable. 
At present quite a considerable number of methods of 
charging are in use in various parts of the country, and 
each exponent of the various methods claims to have 
achieved—and, indeed, has achieved in many instances— 
quite remarkable results, in face of the keenest competition 
with gas. The net result of the paper and discussion might 
be summed up that each district must really be dealt 
with on its own merits, according to the particular local 
circumstances, and a suitable tariff arranged accordingly. 
Clearly, however, the interests of manufacturers are 
bound up with this question of tariffs, as even under the 
present more or less unsatisfactory condition of affairs 
yua heating and cooking, complaints are coming in as 
to the inability to obtain cooking and heating apparatus 
quickly enough. Manufacturers seem to be putting these 
through the shops in dozens instead of hundreds, but once 
a satisfactory tariff is hit upon, or, as has been suggested, 
a large number of station engineers take up one particular 
type, these complaints would naturally cease, as also 
would the price come down—as it must do—very rapidly. 

At the annual general meeting on Friday, June 19th, Mr. 
H. Richardson, chief electrical engineer to the Dundee 
Corporation, was elected President for the ensuing year. 

A resolution was passed authorising the Council of the 
Association to create a committee whose function is to 
be the development of all possible uses of electrical energy. 
This may be taken as intended to replace to some extent 
the defunct Industrial Committee of the Institution of 
Electrical Engineers, in connection with which some very 
outspoken remarks were made, and the intention is to 
completely sectionalise this new committee so as to deal 
with all branches of the industry. Moreover, the committee 
will have power to co-opt any outside association or 
person who might be of assistance in the work to be 
undertaken, and it is not inconceivable that the existing 
Electric Vehicles Committee of the Association and the 
** Point Fives”’ Association, which is dealing with the 
heating and cooking question, will become affiliated in 
some form. 
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THe AgERoNnaAvTICAL SoctreTy.—The Council of the Aero- 
nautical Society of Great Britain announces that it has awarded 
the gold medal of the Society to Professor G. H. Bryan, F.R.S., 
for the great services he has rendered to aeronautics by his 
development of the theory of the stability of aeroplanes. Pro- 
fessor Bryan is an old member of the Society, to which in 1903 
he communicated, in conjunction with Mr. Ellis Williams, a 
paper on ‘‘ The Longitudinal Stability of Aeroplane Gliders,” 
which contained the beginnings of the theory of stability he 
has since developed and published in his book ‘‘ Stability in 
Aviation.”” The previous recipients of the gold medal of the 
Society, which is the highest award of British scientific aero- 
nautics, are Wilbur and Orville Wright, 1909, and Octave 
Chanute, 1910. The official presentation of the medal to Pro- 
fessor Bryan will take place next session at a date to be sub- 





but, on the whole, opinions were fairly equally divided 


sequently announced. 





ARMOUR PLATE PLANING MACHINE. 


On the opposite page we illustrate one of two except ionally 
large planing machines designed by Thomas Shanks anq 
Co., of Johnstone, N.B., to deal with the very heaviest 
armour plates yet made. Each machine has a }laning 
stroke of 30ft., while the distance between the uprights 
is 16ft. 9in., and the distance from the table to the crogs 
slide at its highest is 12ft. From the views given it wil} 
be seen that the machines are massive in their propor. 
tions, but at the same time the details have been so care. 
fully thought out that only the minimum of floor space 
is required. All the motions are operated by power, and 
are as easily and quickly controlled as they are in « small 
machine. 

The bed is of strong box section, and has a considerably 
increased depth under the tool slides, so that the stresses 
of cutting may be taken without any yielding of the bed 
or table. It has three broad flat surfaces to support the 
heavy weight of the work’ and the table without undue 
pressure per square inch, and it is provided with oiling 
arrangements. The table is 14ft. wide, and is provided 
with projecting guides to take the pressure of side cutting, 
one of these guides being fitted with an adjustable strip 
to compensate for wear. The table is fitted with two steel 
machine-cut racks set tooth and space, made wide and of 
comparatively fine pitch, and driven by “ bull”? wheels of 
large diameter, so as to ensure smoothness of runnin, and 
cut. The driving gear, which is entirely of steel, is arranged 
inside the bed, and is driven by two Lancashire 85 horse- 
power self-contained motors, carried by a heavy bracket 
bolted to the bed. These motors are arranged one on 
each side of a driving wheel outside the bed, and they 
both are geared to it, this method being employe so 
as to obtain compactness and practically to eliminate 
torsion. The table and bed, on account of their creat 
width, are each in two castings with a planed and checked 
longitudinal joint, fastened together with steel |olts. 
The cross slide is of great width, is provided with a deep 
vertical rib, and is formed into a massive box section 
girder at the back, so as to resist the stresses of cutting 
at the centre. The particular machine illustrated is 
fitted with two tool boxes, but where surfacing is specially 
required it may be fitted with four or more tool boxes. 
The front tool plates are of steel, and are made broad so 
that each may carry more than one tool, and the vertical 
slides are specially long so as to provide for deep grooving. 
They are fitted with ball thrust washers in the screws, 
so as to make them easily adjustable by hand. These 
vertical slides are provided with a quick power motion 
in either direction. The feeds are self-acting, and are 
variable and reversible in a horizontal, vertical and angular 
direction. A quick power motion is provided for moving 
the tool boxes along the cross slide in either direction, 
and also for raising and lowering the whole cross slide. 
The power motion is derived, in this instance, from a 
motor generator set placed on the top of the heavy cross 
stay, which braces together the two uprights at the top. 
The stopping, starting and reversing of these motions is 
controlled by levers placed in a position convenient for 
the operator when standing on the floor. The uprights 
have their slides as wide as the cross slide itself, so that 
the side tool boxes may in-cut satisfactorily. Each upright 
is fitted with a balanced side tool box, having a long 
in-cutting slide, and provided with self-acting reversible 
feeds in a vertical direction, as well as quick power raising 
and lowering motions derived from the motor generator 
set. 

The feeds for the various slides, which are derived 
from the first motion shaft, are entirely apart from, and 
independent of, the reversing tappets of the machine. 
The feed mechanism is contained in a gear box on the 
bed. It is driven by friction from the main motor, and 
consists of a main cone clutch, held in engagement by a 
powerful spiral spring, the tension of which can be 
regulated. For disengaging the clutch there is provided 
a sliding square bar with a roller at the end, and this 
bar receives its end movement from a tappet with ar 
inclined face. The tappet is mounted on a flat circular 
plate, which also carries a fixed tappet for releasing the 
sliding bar, and allowing the spring to engage the cone 
clutch. The flat circular plate has a circular T groove 
for fastening the two tappets so that these can be set 
any distance apart, and in that way determine the amount 
of feed within the range. The flat plate is itself driven 
by wheel and pinion, through a friction dise of special 
material, which allows a high slipping speed without 
undue heat. A strong adjustable compression spiral 
spring provides the frictional pressure, and in this, as 
in the main spring, efficient ball thrusts are provided to 
take allend pressure. In addition to the change of amount 
of feed through the variation of the tappets, a further 
change is provided by means of sliding spurs in the gear 
box, so that a very wide range of feeds is secured. 

The action of the feed is as follows :—For the purpose 
of description it is assumed that a feed has just taken 
place, and that the table is continuing its forward cutting 
movement. The coned clutch is running loose, and the 
sliding square bar is in the out-of-gear position, while the 
flat circular plate is slipping, its rotation being prevented 
by the inclined tappet being hard up against the square 
sliding bar. The machine, having come to the end of 
its forward movement, reverses, and the flat circular 
plate being now free to rotate brings the fixed tappet 
into contact with the sliding square bar, and partly 
releases it. The tappet and flat circular plate being then 
prevented by the bar from further rotation, slips and the 
machine continues to run until it reaches the end of the 
return stroke. Immediately the reverse takes place 
at that point, the sliding bar is easily released, and this 
allows the spring to engage the coned clutch, and thus 
put the feed into action. This feed continues until the 
inclined tappet again engages the sliding square bar an¢ 
pushes it back until it is held in its locked position. The 
coned clutch being thus disengaged, the feed stops. The 
cycle of movements above described is repeated in- 
definitely. 

The feed motion is continued through the sliding gears 
above mentioned, and by a feed shaft—seen on one 0! 
the illustrations, between the gear box and the upright 
to the bottom of the uprights, where it is connected by « 
horizontal cross shaft to the vertical shaft, and vertica! 
serews, for self-acting the horizontal cross slide feeds, 
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and also the vertical side slide feeds. It is understood 
that when the tappets are brought to a dead stop against 
the sliding bar, in each case the flat circular plate slips 
by means of the friction plate, until the machine reverses, 
so that whatever the stroke the feed always takes place 
at the beginning of the cutting movement of the table. 
A disengaging lever is provided so that the flat circular 
plate can be put out of action, and a power motion obtained 
for the various slides, the machine being, of course, at 
work at the time. For large machines a separate auxiliary 
power motion motor is employed when the machine is 
stopped. A lever is provided, by means of which the 
sliding bar can be drawn back, and the feed entirely 
disengaged, although the machine may be running. The 
third lever in the feed box is for the purpose of sliding 
the change gears to secure the range of coarse or fine 
feeds, as may be desired. 

We are informed that the time taken from the receipt 
of the order until the first of these machines was delivered 
was six months, the second machine being delivered a 
month later, and this without interfering with any of the 
other work in progress through the shops. 








ENGINEERING PROGRESS ABROAD. 


Argentina. 

SomE surprise, and no small amount of concern, has 
been shown in certain quarters with regard to the proposi- 
tion made, it may be assumed seriously, that in order to 
tide over the financial position of Argentina there should 
be a declaration of a fifty years’ moratorium, during which 
period no obligations, public or private, need be met! 
Inasmuch as there are several important engineering 
contracts still in the stage of completion, and in which 
British houses are interested, the rumour has, not un- 
naturally, occasioned anxiety. It may, however, be 
pointed out that so strange a remedial proposal is not 
likely to £24 favour with the present Government of 
Argentina, which, like its predecessors for many years 
past, has been scrupulously honest with regard to its 
foreign obligations. During the present year and in 1915, 
and extending even into 1916, a large number of new 
irrigation projects are to be undertaken, the estimated 
cost of which has been placed at 28,594,700 pésos, or, say 
£2,459,149. Provision has been made to expend at once on 
these projects, should the financial condition of the country 
permit, up to the amount of 4,130,932 pésos, or £355,260. 
Several British firms are directly or indirectly connected 
with the carrying out of these projects from a constructional 
point of view, but, as already indicated, the threat of the 
moratorium need not be regarded as of any importance 
so far as the due payment for work to foreign contractors 
is concerned. 


Brazil. 

Now that financial conditions in Brazil are improving, 
and the Government is enabled to see its way out of the 
many difficulties with which it has been surrounded, it is 
not improbable that some of the. large engineering schemes 
which were held in suspense will be proceeded with. This 
remark applies not only to those in the capital, Rio de 
Janiero, but to some which were either contemplated or 
commenced in the States, particularly that of Para, where 
monetary difficulties have also been exceedingly acute. 
Among other engineering enterprises which suffered have 
been those taken in hand by the municipality of Para 
Improvements Company, Limited, a British organisation 
burdened with a very heavy capital. So serious was 
the position of the company at one time, that the board of 
directors had considered on various occasions the advis- 
ability of closing down the works and making a public 
announcement of the financial status. All further 
drainage construction was stopped. This was the position 
at the end of the last year, but since then, as indicated, 
matters in Paré have somewhat improved, and it is hoped 
that the company will be able to proceed without further 
delay with the carrying out of at least part of this enter- 
prise, which means not only a great deal to the company 
itself, but to the town of Para, which it is serving. 

The Brazilian Admiralty has decided upon the con- 
struction of a new Dreadnought of 30,000 tons, and to 
carry l5in. guns, to replace the Rio de Janiero. It is 
thought that Armstrong, Whitworth and Co. will obtain 
the contract, if, indeed, they have not done so already. 
It may be remembered that it was the firm of Vickers, 
Limited, which built the famous Sao Paulo for Brazil, 
as well as the Bolognesi and the Grau for the Peruvian 
navy,in addition to La Libertad for Chile. Indeed, Arm- 
strong, Whitworth and Co., Limited, and Vickers, Limited, 
have between them constructed the greater part of the 
modern South American navies, but of recent years the 
United States and Italian contractors have been par- 
ticularly active in competing for orders from the Govern- 
ments of these Republics. 


Colombia. 

A large amount of British capital has been invested in 
Colombia in the form of engineering undertakings, more 
particularly in connection with the railways which, in 
the greater number of cases, are of British construction. 
For the future, however, British contractors will have to 
face an increased competition upon the part of United 
States rivals, since, as the result of the new treaty between 
America and Colombia, by the terms of which the latter 
has been paid, somewhat late in the day it is true, a lump 
sum of 25,000,000 dols. (£5,000,000) as compensation for 
the loss of Panama, special favour has been shown to 
United States contracting firms by the grateful Govern- 
ment. There is no doubt that the United States intend 
to take full advantage of these important relations, and as 
an earnest of such intentions a Special Commission has 
been despatched to Colombia for the purpose of investigat- 
ing the openings for commercial and industrial enterprise. 
The Commission is divided up into four sections, and its 
work is estimated to last eight years and to cost over 
400,000 dols. (£80,000). The representative of the 
Commission, Mr. Miller, is at the present time in Bogota, 
arranging for governmental assistance in its work, while 
the Standard Oil Company has a representative in the 
same city negotiating with the Government for oil con- 
cessions. 





Notwithstanding the apparent favour which is being 
extended to United States firms by the members of the 
Colombian Government, a strong anti-American feeling 
is still prevalent in the country, and among private firms 
and individuals the same preference which has been shown 
in years past to British firms is not likely to wane on 
account of the new treaty with the United States. Among 
other enterprises for which the Government is willing to 
grant a concession is a railway line between the capital, 
Bogoté, and the port of Barranquilla. The project 
would be a very costly one in any case, and in all prob- 
ability would never prove a paying enterprise. British 
contractors would do well to seek expert advice from those 
on the spot before entering into competition for the carry- 
ing out of this undertaking. On the other hand, there is 
a good opportunity of obtaining contracts from the 
Government for improving the harbours at Buenaventura 
and Puerto Colombia, as well as for the dredging of the 
Magdalena River near the port of Barranquilla, whence 
the steamers leave upon their long and wearisorne journey 
to Girondo, where the railway commences for Bogota. 

The Government has placed an order with Armstrong, 
Whitworth and Co., Limited, for the construction and 
delivery of three gasoline launches, each one to be 36ft. 
in length, 8ft. in beam, and of 4ft. draught, with a speed 
of 8} knots. These vessels are intended for service at 
the ports of Cartagéna, Puerto Colombia, and Buenaven- 
tura. The price agreed upon is £1000 each. 

A contract has been entered into to install two light- 
houses upon the Atlantic coast of Colombia, one in the 
shallow waters of Salmedina, at the entrance of Cartagéna 
Bay, and the other at Isla Fuerte, on the route from Carta- 
géna to the Atrato River, the Government agreeing to 
pay £7200 for the erection of the lighthouses, both of 
which are to be built within two years. 


Greece. 

The Greek Government considers that the time has 
arrived when the long-contemplated improvements at 
the port of Pireus may be taken in hand, and for this 
purpose a large credit has been arranged by the Treasury. 
The Harbour Board has already come to a conclusion as to 
the form in which these improvements may best be carried 
out, and also for the practical enlargement of the whole 
port. It is, for instance, certain that an entirely new 
and more commodious customs house will be constructed 
as part of the scheme, with moles and jetty heads, while 
a special mechanical device of a modern type for the dis- 
charging of cargoes will be included. For many years a 
submerged rock has lain at the entrance to the Pireus 
harbour; this has already been removed, the amount of 
rock displaced being 3000 cubic metres, and the cost 
amounting to £4240. The depth of water now is 8-5 m., 
equal to about 27ft. 10in. 

The port of Pirzus ranks with those of Patras, Syra, and 
Andros, the others of importance being Argostoli, on the 
island of Cephalonia, Ithaca, and Volo. But fully three- 
fifths of the entire shipping of Greece passes through the 
Pirzeus, the percentage of native shipping being 29.7 
of the whole. It is to be hoped that the contract for 
improving this harbour will be awarded to a British firm, 
since it is generally admitted by the Hellenic authorities 
that no better work than that undertaken by British 
engineering firms can be desired. 

At the port of Patras, which ranks next to that of the 
Pireus in importance, great improvements are likewise 
contemplated. They will entail an outlay of about 
£800,000, and plans have already been called for from all 
parts of the world. The plans selected, which emanate 
from the office of a French engineer, it is,understood, may 
possibly not be adopted, at least as a whole; they were, 
however, adjudged by a committee sitting at Berlin to be 
the best for the purpose, and were voted a prize. There is, 
however, no great chance of the construction contract 
going ultimately to a French firm, as the Patras port 
authorities in times past have been at issue with those 
Gallic firms with which they had entered into such con- 
tracts, and they aver that the contract occasioned them 
much unnecessary trouble, mainly on account of the con- 
tinual interference upon the part of the French Legation 
in Athens. Thereis, therefore, a strong desire upon the part 
of the Hellenic authorities to enter into negotiations with 
a British firm of note. The new works at Patras will call 
for the reconstruction of the present long sea-wall and 
breakwater which have been built in order to afford pro- 
tection to the ships lying at anchor in the harbour. The 
wall and breakwater cost the sum of £80,000. The work, 
however, has not been found satisfactory, owing princi- 
pally to the character of the foundations, which have been 
laid upon an unsound and shifting bottom, composed of 
mud and sand, there being an entire absence of rock or 
other firm substance to form a base. 


Motor Cars in Latin-America. 


It is satisfactory to learn that British motor cars are 
having great success in Argentina. From figures 
which have been published it would appear that out of 
5112 automobiles which were imported into the country in 
1913, as against 4281 for the preceding year, England 
occupied second place on the list of manufacturers. 
France, however, disposed of more than any other country, 
heading the list in 1912 with 1651 and in 1913 with 1830 
machines; the United States came third, with 708 
machines during 1912 and 1296 during 1913. It is not 
only, however, in the Argentine Republic that British 
automobiles are proving popular, for Chile also is 
becoming a regular customer, and now that the roads have 
been considerably improved in the capital, Santiago, and 
for many miles around,the demand for first-class cars is 
likely to increase. It is thought that at first the more 
expensive machines will be the most in demand, but the 
cheaper grades will also find a market, and as time goes 
on the latter are likely to advance in popularity. In other 
parts of South America, notably in Lima, Peru, a fair 
number of taxi-cabs have been introduced, but only the 
cheapest class of automobile has so far been in demand, 
the trade being confined mostly to the light cars, owing to 
the financial stringency which is being experienced 
throughout Peru, and particularly in the capital. 

There is enough wealth to give promise of an extensive 
business in the more costly high-power types of motor 
ears in Ecuador. Encouraging reports are to hand with 
regard to the sale of two or three makes of the cheaper 





class, and there are a few of these likewise to be found j 

Guayaquil. Here, however, the bad state of the ronda 
prevents anything like an extensive use of motor trang. 
port. In the capital, Quito, the thoroughfares are ke t 
in better order, and the principal highway, running pi 
from the capital, is quite suitable for vehicular tragic 
In no Latin-American State are more motor cars to hy 
seen than in Panama, especially in Colén, but, naturally 
these cars are in the majority of cases of America many. 
facture. There should be in both of. these cities an oppor. 
tunity of introducing taxi-cabs to replace the miserably 
horsed and uncomfortable vehicles which are used gs 
public conveyances. In view of the largely iicreaseq 
tourist traffic to both Panama City and Coldn, and eon. 
sidering the generally good condition in which the roads 
are maintained in both towns, makers of motor vehicles 
should find a continually expanding market. 


Panama. 

The biggest dipper dredge that has yet been constructed 
for and floated upon the Panama Canal has receni|y bee, 
received at Paraiso, where it is now vigorously attacking 
the Cucaracha slide. The dredge was built in the United 
States, and it was sailed to Panama the whole way from 
Richmondport, in New Jersey. The apparatus, and tlic beam 
that is destined to carry it, were transported to the !’anama 
machine shops over the Panama Railroad. The dipper 
has a capacity of 15 cubic yards of spoil at a single opera. 
tion, which is about three times the capacity of the average 
dipper. The load carried depends, naturally, upon the 
nature of the spoil, but approximately it closes at 20 tons, 
The dredge has proved so successful that the Isthmian 
Canal Commission has sent an order for a second of the 
same proportions, and when it arrives it will start work on 
the same slide, which is still causing much trouble to the 
Panama Canal authorities. 





NEW MECHANICAL LUBRICATOR. 

A new form of mechanical lubricator, particularly 
intended for use on locomotives, has recently been designed 
and placed on the market by Messrs. C. C. Wakefield and 
Co., of Cheapside, London, E.C. The particular feature 
of interest in this lubricator is the fact that the feed 
can be adjusted by the driver from the cab, so that the 














Fig. 1—-MECHANICAL LUBRICATOR 


necessity for his ‘* going round” the engine while it is 
running is avoided. 

The lubricator, apart from the addition of the cab 
control, is considerably different from the well-known 
Wakefield lubricator at present incommon use. Its design 
is shown in Figs. 1 and 3, where an eight-feed one-gallon 
example is illustrated. It consists of a cubical cast iron 
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Fig. 2—OPERATING HANDLE IN CAB 


box with an easily removable lid, and provided with a 
fixing pedestal on its lower face. Passing through one 
side and journalled in the opposite wall is a shaft A, on 
which is formed an eccentric B. This eccentric works 
between two internal faces on a table C, which is guided 
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—— 
in its rising and falling by means of a tail piece D formed 
it to work inside the hollow fixing pedestal. The shaft 
A ig rotated by @ ratchet wheel E driven by means of the 
ratchet lover F from any suitable part of the engine mechan- 
ism, say, the crosshead. 

Between the lips of the table C the heads G of the pump 

lungers H are situated, there being one such plunger for 
Soh feed taken off from the box. Each plunger works 
inside a pump barrel J rigidly secured to the bottom of 
the oil reservoir and provided with a non-return ball 
valve and a delivery pipe. As the table C rises and falls 
it reciprocates the plungers in their barrels, and oil drawn 
into the barrels through the ports K on the up-stroke is 
delivered past the ball valves on the down-stroke as soon 
as the plunger cuts off the ports K. To make the action 
surer a sleeve valve L working at all times as if it were 
rigidly fixed to the plunger is arranged to slide on the 
external surface of the pump barrel. ‘ 

The upward motion of the plungers is effected by the 
contact of the lower lip of the table C with the underside 
of the plunger heads G. The downward motion is effected 
by similar contact between the top side of the plunger 
heads and projections M extending from beneath the upper 
lip of the table C. It is obvious that by raising or lowering 
the projections M relatively to the upper lip of the table, 
a proportionate amount of idle motion of the table takes 
place, and that during this motion the pump plungers are 
not operated, so that the feed per stroke is correspondingly 
reduced. The adjustment of these projections is effected 
from the cab. : ; 

The projections are screw-threaded into the upper lip 
of the table and on the top side are provided with pinion 
heads N. These heads are arranged to lie on a circle, 
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cylinder head entails reversing gear for this valve and further 
complicates the reversing mechanism, cylinder head, &c. 

Regarding the arrangement of fuel injection valves described 
in my paper, it was stated that only the central valve requires 
the use o compressed air, the other valves being of the “ solid 
fuel injection” type. The central valve is arranged to supply 
fuel for the power required at the lowest speed of the engine, and 
so the capacity of the compressor can be greatly reduced. 

1 am of the opinion that for large cylinders the possibility of 
“* sticking,’ damage, or breakdown of the fuel injection valve 
which is supplying the fuel for the combustion stroke of enormous 
power cannot be contemplated, and multiple valves should be 
adopted, in which case I recommend the described. 

ith reference to the design of cylinder head, as shown in 

Fig. 39 of my paper, the dished element is made from forged 
steel. The cast bosses, as suggested in your article, are shown 
in Fig. 39 (a) of my are method of carrying the valves 
in separate sleeves has been successfully used with ordinary 
cast iron box section heads. In the cover which is shown in 
section fore and aft in Fig. 39 three valves, #.e., the fuel injection, 
ps air and safety valves are provided without any diffi- 
culty. 

I nore that these remarks will not make too great a demand 
upon your valuable space, 


Greenock, June 16th. JaMES RICHARDSON. 





SURFACE COMBUSTION: A CORRECTION. 


! 

| Sir,—I deeply regret to inform you that I have discovered 

| that I myself have furnished a very bad example of misusing 
figures in my last letter. I can only account for it by the fact 
that after many hours’ work in searching and checking literature 
at hand I had become very tired. Mr. Daman had clearly stated 
his figures as specific heats, and not as relative mean specific 
heats. Therefore I, of course, should have halved the increment 
figures in using them for comparison. I, naturally, willingly 
and voluntarily apologise for the logical consequences. A friend 
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Fig. 3—WAKEFIELD LOCOMOTIVE LUBRICATOR 


and are engaged by a toothed wheel P carried by a spindle 


Q, which is journalled, between collars, in the oil reservoir | 


lid. Operating wires, single or in duplicate, are led round 


a grooved pulley on the end of the spindle Q. These wires | 


pass between guide drums R, and are thence carried through 
a tube and round pulleys if necessary to the cab. Here 
they are attached by the binding screw S—Fig. 2—to 
the operating pulley. 
handle, is engraved in terms of the feed, and is notched 


round its periphery to receive a locating pin T. The | 
bracket on which this pulley is mounted may be con- | 


veniently bolted to the side of the cab. 

The action of the device should be quite clear from this 
description of its parts. Returning to Fig. 2, we need only 
say that U is a wire gauze strainer, V a warming pipe, and 
W a ratchet wheel preventing the return of the shaft A 
on the return of the ratchet lever F. A flushing wheel X 
is fixed to the end of the shaft A, whereby the plungers 
can be operated by hand at any time without disconnecting 
the ratchet lever F from the crosshead or other part. A 
general view of the whole apparatus is given in Fig. 1. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





HIGH POWER DIESEL ENGINES. 


Sir,—-There are several points raised in your article on the 
above subject, pages 652 and 653 of your issue of the 12th inst., 
to which I would like to make reference. 

Auxiliary exhaust ports with four-cycle engines, besides 
lowering the mean pressures of the expansion stroke due to 
early opening and the suction stroke by late closing, would 
introduce into the cylinder and liner tings certain el ts of 
complication calculated to detract somewhat from one of the 
principal advantages of the four-cycle engines, viz., the relatively 
simple nature of the cylinder and liner castings. For instance, 
it has been found by experience that with engines of any con- 
siderable size the exhaust bars must be water-cooled either by 
boring or coring out water passages therein. To counteract 
the above drops in pressure by means of a supercharge on the 
Suction stroke, as suggested in your article, requires, if this 
—— be introduced through the ordinary suction valve, a 

slower or an air pump of considerable size. Completely to fill, 
at atmospheric pressure, the cylinder of a four-cycle engine 
requires 3 cubic feet of air per minute per brake horse-power— 
assuming & M.E.P, of 75 lb. per square inch on a B.H.P. basis~ 
- compared with 5.7 cubie feet of air per minute per brake 
BH rer essuming a M.E.P. of 60 1b. per square inch on a 
gp basis—for an average pressure of scavenging air for a 
wo-cycle engine ; 751b. and 601b. per square inch are fair 
average pressures for continuous running for slow-speed two 
poten engines respectively, where all the auxiliaries 
ol the main engine are driven from the main engine, so that 
or an auxiliary exhaust superch four-cycle engine a large 
on similar to a two-cycle scavenging pump is required. 
efic ge & supercharge introduced in this way would have little 
ae as the auxiliary exhaust ports are uncovered at the end 
, i“ Suction stroke. The alternative to provide a separate 
alve or to make use of the starting air valve already in the 





This pulley is provided with a | 


has sent me Richards’ “ Metallurgical Calculations,” which 
gives the same values as Mr. Daman. To show the effect 
| of the three sets of reputable values I am now faced with 
choosing between, I have calculated the sensible heats of the 
products of combustion given below at a temperature of 
1900 deg. 
Gases lebm H,O + 0.52N", te., products of burning 
l cbm H’ in air, in which N” = x O”. 
A B 


. . c. 
2859.1 cals. 2346.4 cals. 2451.6 cals. 

Gases 1 cbm CO, -++ «N’, i.e., products of burning 0.538 kilos. 
C in air. 
4564.0 -. 3751.5 .. 4044.9 
Gases lcbm CO, + 2cbmH,O + 22N’, i.e., products of 
burning 1 cbm CH, in air. 

10282.2 -- 8444.3 8947.1 


| In the above A is based on Beckert Dichmann, B on Le Chatelier 
(Kietaibl), and C on Richards’ and Daman’s values on the 
authority of Mallard and Le Chatelier. Taking values given by 
Dichmann for the heats of formation of the gases above given, 
they are 2620 cals., 4344 cals., and 8600 cals. respectively. 

As town gases and similar gases are not wholly free from 
diluents, my suspicion of some overrating of temperatures 
obtainable appears to be well grounded. The position is very 
unsatisfactory and disheartening. 

Hove, June 23rd. 


ALLEYNE REYNOLDS. 


Str,—We do not agree with Mr. Alleyne Reynold’s conclusion 
that a sample of coal gas of net calorific value 4700 calories per 
| cubic metre possesses a calorific intensity under 1600 deg. Cent. 
| Practice proves the calculation wrong. 
| (For Bongecourt Surrace ComBustion, Ltp.), 
G. W. Daman, Secretary. 





London, June 22nd. 





GREAT INVENTIONS. 


Sir,—I have read the letter of your correspondent “ M. Y.” 
with interest, but think that gentleman overlooks certain points, 
As to the reason why the daily Press is inf such a state of darkness 
over matters connected with engineering and science, I never 
could make out. At times I have a suspicion that these gentle- 
men are not quite so ignorant as they appear to be, and they 
can certainly get the ear of the average public. The man in 
the street will believe what he sees in a daily paper, and even 
invest money in it, no matter how cock and bull the description 
of the new invention or discovery may be, and a refutation of it 
in a scientific or engineering journal has no effect on his mind 
whatever, and I could give many actual instances of this. The 
daily Press is an enormously powerful instrument, and it is no 
use looking at its weak points only. In fact, it is one of the weak 
points of the engineer that in many cases he is not so much a 
man of the world as he should be, and does not appraise general 
publicity at its real value. If an engineer or scientist has an 
idea of any value,and is at the same time a man of the world, 
and, to put it with brutal plainness, something of a showman, 
he is far more likely to get financial assistance than a man who 
waits for the public to recognise the merits of his invention or 
discovery. 


London, June 19th. Owen LINLEY. 





THE NORTHUMBRIAN. 


Srr,—In your last two issues letters have appeared from 
Mr. John Henry Knight and Mr. James Watt Boulton in refer- 
ence to this old engine. I beg to enclose you a photograph taken 





from the Mechanics’ Magazine of October 16th, 1830, which 





gave an illustration of this engine on that date. I also give an 
extract of the description which accompanied it, as I thought 
these might be of interest :-— 

“On a subsequent day we travelled from Liverpool to Man- 
chester in an hour and 45 minutes in a train drawn by the 
Northumbrian, one of the latest made, and one of the best of 
Mr. Stephenson’s engines. An engraving of it ornaments the 
front page of our present number. It is distinguished from Mr. 
Stephenson’s other engines by having its boiler and chimney 


of copper instead of iron’; but the chief peculiarity in its con- 

struction is the addition of a branch tube from the waste steam 

pipe to the bottom of the furnace, by opening a cock at the end 

of which the superfluous steam is occasionally drawn through the 

fire in aid of the combustion—a contrivance somewhat analogous 

to the exhausting —— of Messrs. Braithwaite and Ericssons. 
‘* The boilers of Mr. 


Stephenson’s engines are all on the tubular 

















THE NORTHUMBRIAN 


plan—consisting of a series of straight tubes of equal diameters 
enclosed in one general casing and immersed in water. ~ 

“‘ It appears from Mr. Booth’s account of the railway that this 
mode of construction, which he calls ‘ new,’ was ‘ suggested * by 
him, and that he shared with the Messrs. Stephenson the 
premium of £500 which was awarded to the Rocket in October 
last.” 

The weight of the engine is given as 6 tons 3 cwt. 

In the number for October 2nd, 1830, is given the following :— 


First Journey in the Train of the Northumbrian of 14 Horse-power. 
From Liverpool to Manchester (weight estimated at 6 tons). 


Miles. Min. see. 
Greatest speed = a p 6 
Siowcet-anead! |. 022: nae se eee) Pa ee ee 
Awerage.apeed. 2... 2. <0 000 te 20 M.D 

Back from Manchester to Liverpool (weight estimated at 12 tons). 

Miles. Min. sec. 
Greatest speed .. .- .- -- «- 1 2 45 
Slowesbepes ws we 8 Sea 
Avene eee 0S es a ae 


E. W. SARGEANT. 
Gloucestershire, June 23rd. 








INSTITUTION OF NAVAL ARCHITECTS. 


TuE following programme of the summer meeting which the 
Institution of Naval Architects is holding in Newecastle-upon- 
Tyne from July 7th to 10th next, at the invitation of the North- 
East Coast Institution of Engineers and Shipbuilders, and in 
conjunction with the Institution of Engineers and Shipbuilders 
in Scotland, has just been issued. 


On Tuesday, July 7th, at 10 a.m., the members of the three 
institutions will be received by the Earl of Durham in Armstrong 
College, and at 10.30 a.m. will proceed to the reading and dis- 
cussion of papers in the King’s Hall of the College. The follow- 
ing papers will be presented :—{1) “On the Protection of 
Battleships Against Submarine Attack,” by Professor Sir John 
H. Biles ; (2) “‘ Recent Developments of the Hydr 





aulic Trans- 
former,” by Professor H. Féttinger ; (3) “‘ Shipbuilding Practice 
of the Present and Future,” by Mr. T. G. John ; and (4) “‘ Some 
Notes on the Design of Floats for Hydroplanes,” by Mr. Gilbert 
H. Miller. In the afternoon there will be alternative visits to 
the naval equipment yard at Walker, Sir W. G. Armstrong, 
Whitworth and Co., and to the works of Swan, Hunter and 
Wigham Richardson, Limited, or to the works of the Fullagar 
Engine, Limited. In the evening, at 9 p.m., there will be a 
reception at the Assembly Rooms, West Gate-road, by the 
President—Sir Charles Parsons—and Council of the North- 
East Coast Institution. 


On the Wednesday, commencing at 10 a.m., in the Lecture 
Theatre of the Literary and Philosophical Society, the following 
three papers, submitted by the North-East Coast Institution, 
will be read and discussed :—(1) ‘‘Some Notes on Warships 
Designed and Constructed by Sir W. G. Armstrong, Whitworth 
and Co., Limited,” by Mr. J. R. Perrett ; (2) ““ A Review of the 
Progress in the Marine Steam Engine on tke North-East Coast 
during the last Fifteen Years,” by Mr. A. C. Ross; and (3) 
“‘ Charging of Two-cycle Engines,” by Professor B. Hopkinson, 
F.R.S. In the afternoon there will be the following alternative 
visits to :—(a) The Consett Iron Company, Limited ; (b) marine 
engineering works on the Tyne, including those of the North- 
Eastern Marine Engineering Company, Limited ; (c) R. and W. 
Hawthorn, Leslie and Co., Limited, and Palmer’s Shipbuilding 
Company, Limited ; (d) The Fullagar Engine, Limited. In the 
evening at 9 p.m. there will be a reception and dance, at the 
invitation of the Lord Mayor of Newcastle. 


On the Thursday there will be no meeting for the reading of 
papers, but the following alternative visits have been arranged 
for the morning :—(a) William Doxford and Sons, Limited ; 
(6) The Darlington Forge Company, Limited ; (c) The Fullagar 
Engine, Limited. In the afternoon there will be a garden 
party at Lambton Castle, at the invitation of the Earl of Durham. 


On the Friday, commencing at 10 a.m., in the Lecture Theatre 
of the Literary and Philosophical Society, the three following 
papers, submitted by the Institution of Engineers and Ship- 
builders in Scotland, will be read and discussed :—(1) ** Influence 
of Varying Temperatures on the Strength and other Properties 
of Admiralty Gun-metal,’’ by Professors A. Campion and John 
G. Longbottom; (2) “The Strength of Welds by the Oxy- 
acetylene Process ;’’ and (3) “Some Experiments on a Diesel 
Engine,” by Mr. W. S. Burns. In the afternoon there will be a 
garden party at Jesmond Dene, at the invitation of the Lord 
Mayor of Newcastle, and in the evening at 7.30 there will be 
a dinner at the invitation of the North-East Coast Institution of 
Engineers and Shipbuilders. 
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AN EXPERIMENTAL STEAM ENGINE. 


AN experimental steam engine has recently been supplied 
to the London County Council for the School of Marine 
Engineering and Navigation, Poplar, by W. Sisson and 
Co., Limited, engineers, Gloucester. This engine, as will 
be noticed from the illustration given herewith, is of the 
inverted vertical marine triple-expansion three-crank type, 
the cylinders being 5}in., 84in., and 13in. in diameter by 
12in. stroke. It has been designed to develop 60 brake 
horse-power at about 200 revolutions per minute when 
supplied with steam from a boiler working at 160 lb. per 
square inch and exhausting into a separate surface con- 
denser affording 25-26in. vacuum. The engine is also 
arranged to work with exhaust direct into the atmosphere 
at a lower output. 

The cylinder covers are turned and polished inside 
and the pistons similarly treated all over to diminish 
initial condensation. The high-pressure valve is of the 
unpacked piston type and works in a separate liner of 
nickel alloy with inside steam admission. The medium- 
pressure valve is also of piston type, but has special 
packing rings, and the low-pressure valve is of the single 
ported flat face type. The high-pressure and medium 
pistons are of cast iron, the former being fitted with three 
packing rings of special nickel alloy and of the self-spring 
type, the latter having Rowan patented packing rings. 

The low-pressure piston is of cast steel with three rings 
similar to those of the high-pressure piston, and all three 
pistons with their rods are made practically equal in weight 
so as to secure equality of reciprocating masses. The 
high-pressure piston-rod, which is of special high-carbon 
steel, is secured to a separate crosshead having a gudgeon 
on each side arranged to engage with a connecting-rod 
of the double top end type, such as are commonly used 
in the largest marine engines. The other two piston-rods 
are forged solid with the crossheads and have bronze 
bearings to take the gudgeon, which is secured in the 
double eye of the connecting-rod, these being all of the 
ordinary marine type. The high-pressure and _ low- 
pressure guides are formed in the two cast iron standards, 
while the medium-pressure rod has a guide of the cruiser 


type, which consists of a forged steel bar bolted to the | 


cylinder at the upper end, and to a cross-bar at the bottom 
attached to the two back standards. The high-pressure 
connecting-rod has, as before mentioned, a double top 
end with bronze bearings, the medium and low-pressure 
rods having forked top ends and gudgeons shrunk in. 
The high-pressure and medium-pressure bottom ends have 
“T” feet, bronze bearings, caps and bolts, all in accord- 
ance with usual practice; but the low-pressure bottom 
end has a “ semi-solid’’ or Maudslay end with circular 
bronze bearings, deep distance pieces and bolts. 

The crank shaft is forged solid of best Siemens steel 
and has cranks set at 120 deg. apart. This shaft is 
extended and carried in an outer plummer block to sup- 
port a brake wheel. The bed-plate is of the deep trough 
type and has circular bronze bearings fitted into bored 
seats. The high-pressure valve is actuated by an excen- 
tric sheave controlled by a shaft governor, so as to give 
automatic expansion, and this governor has a special 
reversing arrangement to admit of running in stern gear 
when required. The medium-pressure valve is actuated by 
the makers’ improved single fixed excentric or “ elliptic ”’ 
valve and reversing gear, having all the working joints 
readily adjustable. For this gear important advantages 
over the ordinary link motion are claimed. It is pointed out 
that with it the steam distribution is better; and that there 
are no sliding working parts, but simply pin joints, so that 
reversal is easy and any adjustments very readily made. 
The low-pressure valve is actuated by Stephenson link 
motion of the ordinary marine double bar type having 
the gudgeon pins forged solid to take the top end bearings 
of the excentric rods, the joints being adjustable. 

The brake drum, as will be noticed, is secured on the 
extended portion of the crank shaft and has a dished full 





plate centre, the rim being arranged for water cooling with 
internal and external flanges and grooved for five jin. 
ropes 5ft. 6in. diameter of centres. All the usual marine 
engine accessories are provided, including indicator cocks, 
pipes and gear, as well as a complete lubricating service, 
gauges, and a Harding counter. 








LIVERPOOL WATER SUPPLY. 





THE annual report on the waterworks of Liverpool has 
just reached us. It is the last to be presented by Mr. | 
Joseph Parry, M. Inst. C.E., who has now been succeeded 
by Mr. J. R. Davidson, but whose services as consulting | 
engineer have been retained by the Corporation. As | 
in some sort a valedictory address, Mr. Parry has included | 
in this last report of his a highly interesting summary of 
the history of the Vyrnwy undertaking and of the growth 
in the demand for and the supply of water in the Liverpool 
district during the time that water has been brought to 
the city from the Welsh catchment area. We propose in 
what follows to give an abstract of this summary. 

In the original Vyrnwy scheme it was proposed that 
eventually a total of 40 million gallons of water should be | 
derived from this source, and the reservoir at Llanwddyn | 
was designed and constructed with this object in view, | 
and having regard to the fact that compensation water | 
to the amount of 13,500,000 gallons had to be sent daily 
down the rivers Vyrnwy and Severn. It was decided, 
however, that as regarded the conveyance of the water 
to Liverpool, a pipe line with a capacity equal to only 
one-third of the 40,000,000 gallons 13! million 
gallons—should, at the outset, be laid, leaving the second 
and third instalments, which were to be of a similar 
capacity, to be provided as and when required. It may 
here be said that as a matter of fact the pipe line as origin- 
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ally laid had a capacity of between 15 and 17 million 
gallons a day, so as to allow for possible reduction in capa- 
city due to clogging, &c. The first water reached Liver- 
pool from Wales in the year 1892, and at that period some 
254 gallons a day per head were being supplied from all 
the sources at the Corporation’s disposal to a population 
of nearly 750,000 persons, the average rate of supply per 
day being 18,908,000 gallons. Five years later—in 1897— 
the 254 gallons a head per day had become 29 gallons, and 
the total average daily supply had risen to over 23,000,000, 
the population in the water area having increased to over 
790,000. At this time the total resources at the command 
of the water authorities were approximately as set out in 
the following table :— 
Supply of Water Available for Liverpool in 1897. 
From the Rivington works 11,500,000 gals. per day 
the Vyrnwy works, say 16,250,000 __,, * 
wells ser oe. One 4,C00,000_—s,, ” 
31,750,000 

Since the daily average supply had risen to upwards 
of 23,000,000 gallons per day at this period, it followed that 
there was then a margin of some 8,000,000 gallons per day 
on which the Corporation could rely, but it soon became 


” 





| supply had become 29,740,000. 
| the daily margin had fallen from something over 8,(100,0Q 


evident that steps would have to be taken to lay a Second 
pipe line between Vyrnwy and the city. Accordingly 
we find that in January, 1899, Mr. Parry was instructe| 
to prepare plans and estimates for carrying out t)\o basen d 
instalment of the Welsh scheme. Owing partly to the 
high price of iron ruling at the time, it was not tj] tite, 
years later that any further move was made in th matter 
but in January, 1902, an expenditure of £785,009 Was 
authorised for the purpose. The contract for th. second 
line of piping was let in March of the same year, and by 
October, 1905, the work was all completed, saving 4 
balancing reservoir at Malpas and some {filter b.:\s, The 
former, as a fact, was only actually finished |.st yeep 
and as regards the filter beds, it was decided | |iat’they 
should be added as and when the demand for water ren. 
dered them necessary. It will be seen thereivre tha 
between the completion of the first part of the scheme 











e y 
Hours 
(6) / 2 3 4 $ 6 


Fig 2 


which was got to work in July, 1892, and the pulting jy 
service of the second instalment, which was not coripleted 
till October, 1905, a period of over thirteen years had 
elapsed. During this time, naturally, the demand for 
water had risen. Its average annual increase had, as q 
fact, been about 833,000 gallons and the average daily 
It will thus be seen that 


gallons to about 2,000,000 gallons, so that the additional 
supply was only just secured in time. 

With the water from the second Vyrnwy pipe line th: 
total amount of water available per day became 31,750,000 
plus, say, 16,250,000, or 48,000,000 gallons, and since the 
demand was at that time 29,740,000 gallons, there was ay 
average daily margin of 18,260,000 gallons. These figures, 
however, referred to averages. The maximum demand 
in any one day might rise to as much as between 35 and 36 
million gallons. That was the position nine years ago, 
As regards the state of affairs at the present time, Mr. 
Parry calculates that during the current year the average 
daily demand will be about 38 million gallons per day 
with a maximum demand of about 404 million gallons, 
To meet this there is a possible supply of 48 miftlion vallons 
per day, though this amount may be reduced by incrusta- 
tion and other obstruction in the pipes. With reference to 
this aspect of the matter, it is interesting to note that 
hitherto the effects of incrustation have not been 
seriously felt in the Vyrnwy pipes. According to Mr. 
Parry, the latest measurements have shown that the 
delivery between Oswestry and Prescot is at the rate of 
32} million gallons per day, as compared with the 32} 
million gallons measured in 1905. Between Hirnant and 
Oswestry the delivery has, however, been considerably 
reduced by the growth of deposits, but it is expected that 
when these have been brushed out the full delivery will 
be restored. In the Rivington pipes the incrustation or 
nodules appear to have reached their maximum growth 
There has been no recent falling off in the quantity de- 
livered, and it is not. considered probable that there will be 
any diminution in the future. 

The average increase in demand which 
experienced during the last seven years has been at the 
rate of 1,000,000 gallons per day per annum. ‘Taking 


has been 


| the present maximum daily demand as being 404 million 


gallons, and allowing for a continuous yearly increase at 
the rate of 1,000,000 gallons per day, it is evident that there 
are only some seven to eight years to run before Liverpool 
will have again come to the end of its tether unless steps 
are taken in the meanwhile to lay the third pipe line to 
Vyrnwy. According to Mr. Parry, the decision to carry 
out this work should be come to at least three years befor 
the date at which estimation indicates that the available 
supply will be exhausted. As a matter of fact, the actual 
time taken in installing the second pipe line was about 
three years and four months. 

We may conclude this summary of Mr. Parry’s report 
by referring briefly to an interesting phenomenon which 
he has observed in connection with Lake Vyrnwy. It 
appears that, in order to obtain records for statistical 
purposes of the contents of the lake from day to day, @ 
self-recording float gauge has been installed in a chamber 
built into the dam. The movements of the float are 
recorded on a revolving diagram driven by clockwork. 
These diagrams have shown vertical lines which were 
evidently not caused by any change in the contents of the 
lake. In the report are given facsimiles of records taken 
over two periods of 6 hours. These we reproduce in 
Figs. 1 and 2. They were both taken on equally calm 
days and there were no changes visible to the eye in the 
appearance of the lake and no change in the conditions of 
inflow or outflow to account for any difference in the 
records made by the instrument. Yet, as will be observed, 
the difference in the character of the records is most 
marked. In Fig. 2 it will be seen that there was a series 
of most distinct oscillations, and that they occurred with 
great regularity at intervals of twenty minutes, or three 
times in the course of an hour. The height of the oscil- 
lations is not uniform. It varies with the amount of water 
admitted to the float, but it also, Mr. Parry observes, 
varies in a manner not yet ascertained. The phenomenon 
is being further studied by Mr. Parry, who hopes soon to 
publish such conclusions regarding it as he has been able 
to arrive at. He remarks that similar movements, known 
as sieches, have been observed in other lakes, notably in 
that of Geneva, where they have been carefully investigated 
by M. Ford, who has written many valuable Ye on 
the subject, and reference is also made to a descriptive 
account of sieches given in the late Professor 8S. H. Darwin's 
book on “‘ The Tides and Kindred Phenomena.” 
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CES IN THE METALLURGY OF IRON 
_ aaa AND STEEL.* 
By Sr ROBERT HADFIELD, F.R.S. 


Tue name of our Society, “The Faraday Society,” is one to 
njure with, and one that we may well feel proud to own, 
The name has always appealed to me, because Faraday, apart 
from his other scientific work, paid no small attention to the 
ieular corner of scientific research to which I personally 
have devoted most of my life. In the course of his numerous 
discoveries were :—Induction currents, which eventually gave 
us electric light and the electric motor, the law of chemical 
decomposition in electrolysis styled Faraday’s law, diamagnet- 
ism, the action of magnets on polarised light, the liquefaction of 
carbonic acid gas and of protoxide of nitrogen, and many others 
of importance. Moreover, of the greatest interest of all to me 
was the attention bestowed by Faraday on the fascinating 
subject and particular corner of scientific research to which I 
have devoted a large portion of my life, the study of the numerous 
alloys of iron with other elements. Although Faraday was not 
the first in this field, yet he was certainly one of the pioneers. 
This is indicated and set forth in his admirable papers on alloys 
of steel.| ‘The extraordinary advances which ‘have been made 
throughout the world during the last generation, one might say 
within the last twenty years, have been largely owing to the 
study and introduetion of new combinations of iron with other 
nts. 
vay Metallurgy and Alloys of Tron and Steel,-The problem 
of alloys of carbon and of many different elements with the 
world’s leading metal, iron, is an extraordinarily fascinating one. 
L use the qualificative ‘‘ leading ” advisedly, since without this 
metal the world would be plunged into uncivilised darkness, 
and when this metal does fail, for fail it must at some future time, 
it is difficult to see how the world can avoid returning to the Stone 
Age at a quicker pace than that at which it emerged from it. 
Iron is in truth the leading metal. It is constantly used and in 
everybody’s hand and service in some shape or other, and for an 
immense Variety of purposes ; yet we all recognise that it still 
embodies a vast amount of secrets ; it still affords a wonderful 
field for research. 

Faraday’s Experiments in 1822.---From Tubal Cain to Faraday 
is a far cry indeed, e latter, our revered master, whose name 
has so wisely been adopted by our Society, was one of Britain’s 
noblest sons. In the earlier years of his activity he attacked the 
problem fer the sake of the problem itself. His whole life was 
one of untiring energy, and a detailed record of his researches 
would fill volumes of any Institute’s ** Proceedings.’’ He devoted 
a certain amount of attention to the study of metallurgy. As 
regards his metallurgical research work, fully described in the 
source to which I have previously referred, it was in 1822 he 
mentioned in one instance that he himself could not go to Shef- 
field, where he intended to have his alloys made in continuance 
of the experiments he and Stodart had started at the Royal 
Institution, but that he was carefully preparing in London the 
mixtures to be melted in Sheffield, placing them in separate 

reels. ‘The work was to be given to a trusty assistant, who was 
to go down and see the experiments put in hand and completed 
at Sanderson’s works, this firm being still in existence to-day. 
In those early days there was only one way of sending the speci- 
mens from London to Sheffield, that is, by coach, a long journey, 
and one can picture the great scientist carefully sorting out his 
materials, various alloys and iron, for mixing together in order 
to preduce the different classes of material he had in view, and 
carefully packing them in different parcels. 

Faraday foresaw that metallurgy was destined to become one 
of the leading branches of science, and that in a general way it 
is upon progressive metallurgy that most of the advances in 
medern effort and progress are dependent. I say this advisedly, 
for what would life be to-day without the aid of the metal iron 
and its alloys and combinations ? This was pointed out very 
fully in my presidential address to the Iron and Steel Institute 
in 1905. So much was I then imbued with this spirit that in 
that address I gave the portraits of some twenty-one early 
scientists, largely Swedish, to whom the world owes such a great 
debt of gratitude with regard to the work they did in first 
separating many of the various elements now used in the alloys 
of iron and steel. Probably in no country was more good work 
done than by these early scientists in Sweden. 

Conservation.—I may add, although it may seem a truism, 
that the investigation of alloys of iron is exceedingly important 
and of great practical benefit and utility not only from the point 
of view of obtaining the required combination for a given purpose, 
but also from that of obtaining for a given quantity of metal the 
maximum degree of utilisation. As above alluded to, the world’s 
resources in the matter of iron ores are not inexhaustible, and it 
may be incumbent upon us before long more carefully to husband 
them. The United States is now annually producing no less 
than thirty-three million tons of pig iron, Germany some twenty 
million tons, Great Britain, France, and Belgium nearly as 
much more, all involving enormous consumption of iron ore. 
Quite apart from these two points of supreme economic interest, 
the study of alloys, as I have already stated, is a most fascinating 
study and indeed a very wide one. 

The rapid introduction of alloys of iron with other elements 
shows that they have met the necessity of the times. An alloy 
steel, although it is more expensive, is really an attempt at 
conservation ; it is ee to make a pound of alloy steel go 
as far as many pounds of ordinary steel. 

As some amongst us have said that because other nations have 
how passed us in our output of iron we must be decadent, it ix 
hardly necessary to point out that, notwithstanding our having 
gone to the third pi from the production point of view in 
pig iron, we were never so prosperous as to-day. Therefore the 
mere tonnage production is not entirely an index, so long as we 
have cheap sources of supply where the ore or the pig or bar iron 
can be obtained. It must be remembered, too, that, as in the 
past, the production of iron by different countries must vary 
from time to time. The country leading at one period may 
hot necessarily do so for all time. The great and leading point 
's to provide for a source of supply of the ore. 

The well-known French writer, Henri Gaston, in his interesting 
brochure “ Oh va lAllemagne,” points out that Germany will 
in the near future exhaust her own supply of iron ore ; then 
what is she going todo ? She controls no outside sources of any 
great value. Without introducing polities, perhaps there was 
More than met the eye in Germany’s interest in Morocco, with 
\ts great stores of iron ore. Gaston claims that France has a 
much greater and more certain metallurgical future. He goes 
so far as to say: ‘* Nous sommes destinés, si rien ne vient contre 
carrer nos desseins, & devenir la nation métallurgique la plus 
omer du monde.” I have written these few remarks to 
show that any temporary heading of the list of nations produc- 
ing pig iron cannot by itself alone be considered, There are 
many other factors, 
pe F rench Metallurgy in the Eighteenth and Nineteenth Centurics.— 

eT remarkable books were published in 1846, one “ L’Art 
- M Temper les Fers et Jes Aciers,” by M. Camus, and the other 
d ante ie sur la Fabrication et le Commerce des Fers & Acier 
las Mi % ord de l'Europe,” by M. F, le Play, Ingénieur en Chef 
That 8, Professeur de Métallurgie & I’Ecole Royale des Mines. 
f y M. Camus, who is described as “ Ingénieur-Manufac- 


* A presidential address deli , < i : 
day, June Lith, 7 a delivered to the Faraday Society on Thurs 


t Faraday’s papers on the allo ) 
- a , ys of steel (Faraday and Stodart 
+ bboy on March 21st, 1822, and appear in the “ Philosophical 
the Phen . Of the Royal Society for that year (page 253); also in 
a Sag osophical Magazine, Vol. 1X., page 363. An interesting report 
“Ryne ous experiments will also be found in his work entitled 

“perimental Researches in Chemistry and. Physies ” (1859). 





turier, membre de la Société d’Encouragement pour |’Industrie 
Nationale, ex-Ouvrier Contre-Maitre et Directeur-Fondateur 
de plusieurs Usines et Manufactures Métallurgiques en France.” 
deals in a most practical way with the methods required to 
obtain the best qualities from steel which has to be hardened 
and tempered. Much of the information he gives is quite as 
applicable to-day as when it was first written, He furnishes 
—— of various temperatures as they were then estimated 

y the Wedgwood pyrometer, heat colours, and other informa- 
tion. 

Turning to the work by: Professor le.Play, this writer shows 
how for a hundred years or more French metallurgy, as regards 
the production of high-class steel, had been entirely misdirected 
by the idea to which the French metallurgists obstinately clung 
for so long, that it was possible to produce in France bar iron 
for making steel of the same quality as produced by Sweden, 
this, too, in the face of the wonderful progress then made by 
the English steel makers, who had wisely adhered to the im- 
portation of high-class Swedish irons. This book has for the 
first time made me aware that Réaumurt (by his elaborated 
researches published from 1720 to 1722), mere op a great 
scientist in many ways. made a terrible mistake, which hampered 
French industry for a long period, when he proved to his own 
satisfaction, as he thought, that it would be possible to treat irons 
made in France so that their quality wield be equal to the pure 
products of Sweden. Owing to his misapprehension of the true 
conditions attaching to the production of high-class steels, 
very large sums of money were lost in France both under the 
Monarchy and the Republic. This shows how exceedingly 
careful a scientific man should be in advancing theories not 
fully tested and confirmed in practice. 

The position which had already then been reached by Sweden 
is but another proof of the debt of gratitude the metallurgical 
world owes to that country. As Professor le Play said in 1846, 
page 91: ‘ For two centuries the Swedish metallurgists have 
exploited with great cleverness the steel making quality of their 
minerals. ‘This branch of the metallurgy of iron is due to their 
efforts. Understanding that the of tation steel 
works rests essentially on the confidence which the manufacturer 
may feel in the raw material, they have made every individual 
and collective sacrifice which the scrupulous maintenance of 
the qualities represented by the trade marks necessitated. 
Hence, for example, the establishment of these ‘ Jern-Vagen ’ 
model institutions for all commercial people, which, by a rigorous 
control over the quality of the products, guarantees the entire 
industry of the country against the divergences which might 
be prompted by private interests. It is therefore to the intelli- 
gence and the commercial integrity of the Swedish ironmasters, 
no less than to the genius of Yorkshire manufacturers, that is 
due the expansion of this new art, which, placing henceforth the 
steel industry within the means of every natfonality, has come 
to subserve one of the most pronounced tendencies of modern 
society, and which, by a large output of steels of greater perfec- 
tion and, above all, harder than the natural steels, has endowed 
our civilisation with means of action proportionate to the 
magnitude of the control which it exercises over matter and to 
the greatness of the results it seeks to attain. ‘The facts revealed 
in this paragraph prove that Swedish metallurgists have been 
able to place themselves, so far as they are concerned, at the head 
of this noble mission, while everything appears to indicate that 
they will know how to maintain that position.” 

Professor le Play points out (page 99) how it was that Réaumur, 
clever as he was, had gone wrong :—‘“‘ The disastrous results 
from which the French steel industry suffered, by following the 
advice of Réaumur, did not change the opinion of the prac- 
ticability of the process, although based merely on laboratory 
experiments. The most distinguished tific men and the 
most eloquent writers persisted in maintaining that French iron 
was very suitable for steel making, and the Government, much 
influenced by their arguments, continued to insist on the use of 
this iron as a condition in making any grant to assist any infant 
industry.”’ 

Works after works in France came to grief owing to the 
obstinacy with which the French clung to their methods of 
trying to utilise their own Empire’s products at the expense of 
quality. Even when works were started, as, for example, those 
of Aciéries de Nerouville in 1770, where Swedish iron was 
exclusively used, special pressure was brought to bear to compel 
them to discontinue using the imported product, researches 
being renewed in order to try and utilise French iron, again only 
with the same disastrous consequences. 

Professor le Play further points out (page 132) :—‘‘ As I have 
already said, if Réaumur, in 1722, had not misled those engaged 
in the industry, it would have developed, as in England, by using 
Swedishiron. It would have done it with probable success, since, 
during the whole eighteenth century, England believed it should 
lay taxes on the right of importation of foreign iron.” 

I have given the foregoing at some length because it is interest- 
ing to see that our British common sense and our practical way 
of regarding matters of this kind kept us on the right road. It 
was good judgment of no little value, for it resulted in Sheffield 
becoming the centre of the special steel trade of the world, a 
position which it still holds. The French idea was that the 
quality of the material then known as ** body ”’ was to be obtained 
by purifying the products of their more imperfect ores. But, as 
we al] know, this was not practicable, and Sweden still holds its 
position in the world for the production of the purest quality of 
raw material, There is more Swedish pig and bar iron now being 
used than at any previous time. 

Le Play also mentions, and I think this is specially interesting 
in view of Faraday and Stodart’s experiments in 1820, that 
these commenced owing to Faraday’s having analysed certain 
specimens of material from India known as Wootz steel. A 
similar series of experiments were then undertaken in France. 
Assistance was given to the project by the well-known Société 
da’Encouragement pour I’Industrie Nationale, a Society still 
existing and doing most excellent work. This Society found 
the necessary funds for carrying out some three hundred experi- 
ments upon alloys of iron with different metals. A report on 
this subject was presented to the Society in 1821. The experi- 
ments were continued to the year 1824, but did not appear to 
result in any facturing fit. The Société d’Encourage- 
ment peal l’Industrie Nationale then granted gold medals to 
several investigators in the art of steel making. 

Value oj Research.—Let us remember that it is to the valuable 
properties of the many alloys of iron now made, from carbon 
steel to the complex one known as high-speed tool steel, which 
contains no less than five different elements apart from the iron 
itself, is due the remarkable progress we have made, whether 
in the arts of peace or war. I will give one simple concrete 
instance—the modern motor vehicle, whether for private or 
trade use, with which such an enormous traffic is now carried 
on with so great convenience and comfort to the public of all 
lands. Take away the alloy steel used in its construction, and 
it could no longer be produced. The combination of lightness 
and strength necessary in such modern products is only possible 
by the use of special alloy steels. 

To study the qualities of alloys of iron with other elements 
involves much research work, which is a noble occupation for 
mankind. Whilst this work may not appear so attractive 
as the discovery, for example, of a new element, it is not less 
important. The value of research work was early recognised 
in this country, for in the very interesting ‘“‘ History of the 
Royal Society of London for the Improving of Natural Know- 
ledge,” published in 1702 and written by ‘‘ Tho. Sprat, D.D., 
Lord Bishop of Rochester,” it is said in the preface or dedication 

rtion to the King (Charles II.) that ‘‘ Of all the kings of 

‘urope, Your Majesty was the first, who confirm’d this Noble 
Design of Experiments, by Your own Example, and by a Public 


t One of Réaumur’s well-known books was “ 1’ Art de Convertir le 
Fer Forgé en Acier ” (Paris, 1722). 




















Establishment of the Royal Society. An ee cag equal to 
the most renoun’d Actions of the best Princes. For, to increase 
the Powers of all Mankind, and to free them from the bondage 
of Errors, is greater Glory than to enlarge Empire, or to put 
Chains on the necks of Conquer’d Nations. A higher degree of 
Reputation is due to Discoverers, than to the Teachers of Specu- 
lative Doctrines, nay even to Conquerors themselves. Nor has 
the True God himself omitted to show his value of Vulgar Arts. 
In the whole History of the first Monarchs of the World, from 
Adam to Noah, there is no mention of their Wars, or their 
Victories: All that is Recorded is this, They liv’d so many years, 
and taught their Posterity to keep Sheep, to till the Ground, 
to plant Vineyards, to dwell in Tents, to build’ Cities, to play 
on the Harp and Organs, and to WORK IN BRASS AND IRON. 
And if they deserv’d a Sacred Remembrance, for one Natural or 
Mechanical JI tion, Your Majesty will certainly obtain 
Immortal Fame, for having establish’d a perpetual Succession 
of Inventors.” ; : 

Quaint as may seem these words to us of to-day, there is 
indeed still now as great truth in them as when they were 
uttered. The marvellous recent progress of the world has 
been largely due to the scientist, to the inventor, and not least 
in these branches of h thought are those who work in 
“ natural or mechanical invention,” or, to use again the Bishop's 
words, ‘‘ in brass and iron,”’ though nowadays the latter metal 
plays the more prominent part. 

Since the date when these wise words were uttered the Royal 
Society has seen one long-continued career of success, and 
owing to the devotion of its Fellows to the cause of science and 
scientific progress, mostly without reward of any kind, there is 
no country where science. and scientific work is more highly 
esteemed than in Great Britain. I know it is often customary 
to say that we lack appreciation of scientific merit, but I do not 
believe it. The fight for the cause of advance may be severe 
here, but in the end we English recognise to the full true merit. 
We need not be ashamed when from this little island have come, 
not to mention those still with us, such men in the Anglo-Saxon 
race as Bacon, Newton, Priestley, Dalton, Boyle, Cavendish 
Faraday, Davy, Huxley, Tyndall; Spencer, Darwin, Kelvin, 
Thompson, Dewar, Rayleigh, Oliver Lodge, Percy, Roberts- 
Austen, and many others. On the more technical side, Dudley, 
Sturtevant, Pettus, Huntsman, Darby, Kirwin, Cort, Heath, 
Heaton, Mushet, Bessemer, Siemens, Bell, Whitwell, als» many 
others in the Old World. In the New World, such men, as 
regards both classes of research, as Benjamin Franklin, Fulton, 
Agassiz, William Gibbs, Rowland,. Barus, Edison, Bell, Stein- 
metz, Sterry Hunt, Howe, Holley, Fritz, and others who are 
referred to in the earlier part of this address. 

The foregoing list is necessarily a very incomplete one, and 
refers only to the workers in the Anglo-Saxon race. It, however, 
represents at any rate some of those who have done the greatest 
work in the domains of the sci of try, physics, 
electricity, engineering, and metallurgy. , 

Our Society in execution of its own smaller, but, I think, 
laudable programme has always endeavoured to contribute to 
the increase in the general stock of human knowledge, and our 
very title is an earnest that we, like Faraday, are searching for 
information regarding unknown phenomena with a view to 4 
general increase in the comfort and progress of mankind. 

The Author’s Research Work.—At the time I first started my 
own research work, in 1882, little was known on the subject of 
alloys of iron. In fact, in the light of our present knowledge, 
one might safely say that the subject was practically an unknown 
one. Mars, the eminent German writer, in his recent book, 
“* Die Spezialstahle,” has been good enough to say: ‘“‘ The most 
extensive experimental researches, which may be said to have 
laid the foundation for entire knowledge of steel alloys, were 
carried out by Hadfield in the eighties of the last century. . . . - 
His two works on manganese steels and silicon steels have become 
of decisive importance as regards the development of the technics 
of steel alloys. They not only supplied a wealth of important 
facts from the purely scientific point of view, but they subse- 
quently led up to the evolution of many new qualities of steel. 
. . . The first thorough researches concerning silicon and 
iron alloys which could claim to have investigated the properties 
of silicon steels from the standpoint of the steel manufacturer, 
with a view to the uses of the alloys examined, were ablished 
by Hadfield. This work was the second of the series of publica- 
tions forming the foundation of the entire modern knowledge 
of alloys of iron.” , 

Pourcel, the distinguished French metallurgist, said that he 
‘considered the production of manganese steel the most 
important event in practical metall during the last ten 
years, and which might take its place beside the result of the 
labours of Gilchrist, Bessemer, Siemens, Martin, and Mushet.” 

Dumas, in his ‘‘ Recherches sur les Aciers au Nickel & Hautes 
Teneurs,” said that my alloy studies were “ the first publications 
which had been made upon alloys containing high percentages 
of elements other than iron.” Bradley Stoughton, in his excel- 
lent work, ‘“ The Metallurgy of Iron and Steel,” was good 
enough to make similar comments. Finally, Osmond, the great 
French scientific metallurgist, said that my discovery of man- 
ganese steel was of the same order and equalled in importance 
the discovery in past centuries of the effect of quenching upon 
carbon steel. 

I have referred to these quotations in order to show the truth 
of my earlier remarks that when first starting my labours in 
the eighties of the last century the general knowledge available 
on this subject was very small indeed. In this connection I 
should like to add that the conception which formerly ruled in 
regard to the term “alloy ” prevails to this day in the mind of 
the general public. An alloy to many implies nothing more 
than the addition of a baser metal to a finer one, the object of 
the mixing of the two together being to obtain a cheaper com- 
mercial article and one that will wear better. This, we all 
know, is not at all the case in regard to special steels and special 
steel alloys or combinations of the present day. The definition 
of the word “ alloy ” might better be made to read “ the com- 
bining by fusion of two or more metals together, or of a metal 
with one or more metalloids, for various specific purposes.” 

Effect of Carbon upon Iron.—In the matter of alloys of iron 
with other elements the fact should not be lost sight of that 
carbon still pre-eminently holds a position of supreme impor- 
tance, for the presence of carbon even in special alloy steels is, 
with some few exceptions, absolutely necessary. Take as an 
illustration high-speed tool steel, which has led to such an 
enormous saving in machine shop practice, with consequent 
benefit both as regards quicker and greater output, combined 
with greater precision of execution. Whilst the carbon present 
need not be relatively high, yet there must be sufficient carbon 
present, otherwise the cutting properties of the steel in question 
would not be attained. The explanation is probably as follows : 
In high-speed tool steel of modern composition there is usually 
about 16 to 20 per cent. of tungsten, 2 to 4 per cent. of chromium, 
and about .70 per cent. of carbon. Before treatment of the 
steel the carbon exists in the form of carbide carbon and harden- 
ing carbon as defined by Ledebur. 


Hardening carbon Pore ata’. ae ea 
Compe CNW a5 ea a ae 


Total carbon ah pes Simp. 
After treatment, and with the nose of the tool in the condition 
required for mechanical work, we find the carbon content to 
have been transformed into 
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Hardening carbon Gwe Pe ca) pele ee 
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Therefore, when we talk about the wonderful effect of the 
addition of elements other than carbon to iron, we must not fail 
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to recognise that many, if not all, the new properties acquired 
by the steel are due entirely to the marvellous change that the 
treatment has wrought in the form of the carbon present, that is, 
its transformation from the soft or carbide carbon into what 
is believed to be the hardening or hardenite form of carbon, 
that is, the alloy elements which enable the hardening carbon— 
or call it what you will—to retain its hard cutting properties in 
the steel. Whilst a similar change occurs by heat treating any 
low-carbon steel—that is to say, carbon steel without other 


element carbon, acting as it does in the presence of no less than 
three other important constituents, namely, manganese, chro- 
mium, and tungsten. 

As will have been noticed, the second specimen, steel No, 73J, 
contained high percentages of chromium and tungsten, nearly 
22 per cent. of 7 sont two elements together (2.83 and 18.95 per 
cent. respectively), but the carbon content had been reduced to 
.35 per cent. This percentage of carbon in itself may be con- 
sidered fairly high, and one might have expected that under the 





modifying elements present, or present in very small p tag 
only—the chromium and tungsten in high-speed alloy stee 
maintain, or assist in maintaining, the hardenite present in that 
form, so that the cutting edge does not lose its hardness even 
when quite a considerable degree of heat caused by frictional 
contact is reached, which would entirely soften ordinary carbon 
steel. 

The Author's Experiments on Alloy Tool Steel_—These remarks 
are based on experiments which I carried out as far back as 1903 
with two grades of steel. The results of these experiments 
have not until now been published, so attention is specially 
drawn to them for the reason that they illustrate the very great 
importance of the metalloid carbon. One of the alloys experi- 
mented upon had the following composition :— 
Cc, Si. 8. RP. Mn. Cr. w. 

-74 -10 -04 -03 -28 2.84 18.00 

The physical characteristics of this material (No. 73) were as 

shown in the following Tables I., II., and III. It was tested in 


TaBLe I.—Tensile Tests. 





No. of test bar .. 6517F 5563F 
Forging or casting Forging .. Forging 
Machined or forged .. Machined .. .. Machined 
Taken from >». «. Bar lin, square Bar lin, square 
‘Transverse or longitudinal Longitudina Longitudinal 
Pattern eas: was aa Oe se Brayshaw 
2in. x .564 
Treatment . . Annealed .. Air hardened at 
white heat 
Permanent set 11, extensometer 46.5, extenso- 
meter 
Breaking load .. .. 52 69.2 
Elongation, per cent. ice) ee Nil 
Reduction in area, percent. 18 Nil 
een tm gay 627 
Taste IIL.—Static Fremont Test. 
Number of test bar 6699F 
Forging or casting. . Forging 
Machined or forged Machined 
OO PA ee Bar lin. square 
Transverse or longitudinal . . Longitudinal 
Pattern aie lo x 8 30 mm. 
Treatment ee es es Annealed 
Maximum load, kilos. .. 2100 
Energy static, kilo. 0.18 
Angle iM 3 deg. 
Tasre ILI.—Compression Tests. 
No. of test bar .. 5695F 5194F 
Forging or casting Forging .. Forging 
Machined or forged .. Machined... .. Machined 
Taken from Sere « ee Bar lin. square 
‘Transverse or longitudinal Longitudinal Longitudinal 
Pattern eee ee ee .7 x .564 
Treatment .. Annealed .. Air hardened at 
Elastic limit— white heat 
.25 per cent. set 18 tons 135 tons 
24 per cent. set 53 tons Over 200 tons 
5 per cent. set _) eae Over 200 tons 
Total set 25.7 per cent. .. . 143 per cent. 
(crushed at 284 
tons per sq. in.) 
Ball test 235 _ 


two conditions—(a) annealed, (4) air-hardened at white heat. As 
regards the electrical qualities of this material, these are as 
follows. The permeability and retentivity or coercivity were 
determined by the electrical department of the Hecla Works 
Laboratory. 

Tests were carried out on the steel No. 1908D, the following 
results being obtained :— 

Taste IV. 


Electrical resistance. 
Microhms per c.c. 


Treatment. 


“As forged” .. 40.79 
775 deg. furnace 31.37 
1200 deg. air 56.53 


Magnetic tests on the same material are shown in Figs. 3, 4, 5. 

It will be seen from the heating and cooling diagrams that the 
magnetism probably disappears at a temperature of about 
800 deg. Cent. on heating and reappears at 750 deg. to 735 deg. 
Cent. on cooling, that is, in the Ar 1.23 point. 

Tool Steel of Lower Carbon Percentage.—With a view to ascer- 
tain the effect of a lower percentage of carbon upon the alloy, 
the steel marked No. 73J was also prepared, having the following 


composition :— 
Mark. C. Si. 8. P. Mn. - me Ww. 
73500 635 10 0 SBF O2.8A_—- 18.95 


It will be observed that this steel, containing .35 per cent. of 
carbon, was thus of the same composition as regards the “‘ deter- 
mining” elements—that is to say, those elements which are 
known as the special elements entering in the composition of 
high-speed tool steels, but the carbon percentage, say, about 
half. It was heat-treated in a similar manner to that carried 
out upon the specimen marked No. 73. It was, however, found 
to be quite useless for tools, being soft, and would not carry any 
cutting edge. There was practically no hardenite or hardening 
carbon present in this steel ; the carbon was almost entirely in 
the form of carbide carbon. 

On the other hand, the steel No. 73, after heating to about 
1100 deg. Cent. and cooling in air was found to contain no less 
than .60 per cent. of hardenite, or hardening carbon, a circum- 
stance which fully explains its valuable cutting properties. The 
following table, which refers to this steel No. 73, will be found 
interesting :— 


Taste V. 


Mark le 73 
Before treatment — 
Carbide carbon . -56 
Hardening carbon .18 
After treatment— 
Carbide carbon . .14 
Hardening carbon -60 
Ball hardness— 
Before treatment 255 
After treatment .. «2809 ye 
This material cannot be properly self-hardened. This is very 


remarkable in view of the fact that it contains nearly 19 per cent. 
of tungsten and nearly 3 per cent. of chromium, that is, nearly 
22 per cent. of special elements, leaving only 78 per cent. of iron. 
The reduction from about .70 per cent. carbon to .35 per cent. 
has made it impossible for the material to become hard. 

It will be noticed that this steel, No. 73J, containing .35 per 
cent. carbon, possesses in the forged condition a ball hardness of 
202; after cooling from 885 deg. Cent. its hardness is 184 ; 
after cooling from 1140 deg., also 1160 deg. Cent., its hardness is 
161 ; in other words, there is no increase in hardness. 

We have thus in the above a very clear proof of the correct 
value and action of carbon. From this it will be scen that the 
same element, carbon, which is so important in carbon steels, 
and in other special steels, is of equal importance to the modern 
high-speed tool steels. If you leave out carbon from the latter 
the material is practically useless for the purpose in view. 


of the high percentages of chromium and tungsten 
present there would have been some hardening effect upon a 
tool made from steel of such a composition. When cooled in an 
air blast from white heat—this treatment being the same as 
that carried out upon the specimen No. 73—also quenched in 
water from a bright red or a white heat, the tool made of the 
steel No. 73J in each case remained quite soft. This illustrates 
in a marvellous way, as I have said, the influence of carbon. 
In other words, the effect of this lower percentage of carbon, as 
compared with the proper percentage for high-speed tool steel, 
is much the same at this low figure, as the effect that would 
be obtained were there no chromium or tungsten present. After 
_—— there was no hardening carbon or hardenite formed. 

the other hand, by increasing the carbon to the not very high 
point of .74 per cent. (specimen No. 73), then the remarkable 
properties of high-speed tool steel were obtained. The physical 


TaBLeE VI.—Tensile Tests. 


Number of test bar 6516F 

Forging or casting Forging 

Machined or forged Machined 

, Re eee Bar 1lin. dia. 
Transverse or longitudinal .. Longitudinal 
Ara Ieee No. 2 

Treatment 1100 deg. air, 810 


deg. furnace 
Permanent set Sr? aes 2 

Extension at permanent set 
Breaking loa 5 Pe aes 
Elongation, per cent. .. 
Reduction in area, per cent. 


Tasie VII.—Fremont Tes's. 


No. of test bar .. 7725F A5195, A5196 


worgine or casting Forging ; Forging 

Machined or forged .. Machined bs Machined 

Prepared from ‘ as oe 6516F, Bar 1fin. square 

2. y 

‘Transverse or longitudinal Longitudinal .. .. Longitudinal 

Pattern Teer fn +e f ee eee ee; 

Treatment .. 1100 deg. air, .. 725 deg. furnace 

810 deg. furnace 

Nick test: “CC” nick 2x 3 deg. es 2.5 x 2 deg. 
No nick 20 x 45 deg. 8 x 22 deg. 

Ball test Seat iad ee 217 


characteristics of the steel No. 73J were as shown in Tables VI. 
and This steel No. 73J showed an extremely fine cry- 
stalline fracture, about 20 per cent. being finely granular. The 
bal! hardness of about 217 was obtained whether in its original 
condition (725 deg. Cent. furnace) or in its heat-treated condition 
(heated to about 1100 deg. Cent., cooled in air, then reheated to 
810 deg. Cent. and cooled slowly in furnace). 

I have specially devoted considerable attention to this par- 
ticular steel, because it illustrates in a clear and decisive manner 
the very great importance of the influence of carbon in determin- 
ing hardness. 

The work carried out by Abel, Miiller, Arnold, and others, 
with regard to the forms of carbon existing in steel created a 
great impression upon me, and it is largely their conclusions which 
have made me a carbonist rather than an allotropist. 

The Great Work of Ledebur.—tThe late lamented Dr. A. Ledebur, 
of Freiburg, cast more light upon this dark place in metallurgy, 
namely, the relationship of iron and carbon, than anyone with 
whom I have been acquainted. 

Allotropic Theory.—As you are all aware, bearing in view the 
papers quite recently read before the Iron and Steel Institute, 
it appears to me to have now been clearly proved that, as 
strongly indicated by my own earlier work many years ego, and 
by that of other experimentalists, including those to whom I have 
just referred, there is no such form of iron as an adamantine 
“beta” form. It is important that this should be made widely 
known, because now the allotropic theory has been shown to be 
untenable, more attention will be devoted to other research— 
for example, in the direction of more fully determining the part 
played by carbon in that marvellous transition of the steel in its 
present extreme softness to great hardness—that is, from, say, 
about 100 Brinell ball number to 600, 700, or even 800, met with 
when we heat high carbon or other suitable steel to a sufficient 
degree and water-quench or otherwise suddenly or quickly 
cool it. 


Thermal Treatment.—Whilst there are still left elements to be 
alloyed witb iron, and upon which there is ample field for investi- 
gation and research, we are, so to speak, nearing the top of the 
hill. It cannot be very long, unless new elements are discovered, 
which is not probable, before we shall be able to say that there 
is little or no more room for discovering new alloys or combina- 
tions, and that attention will then have to be turned still more 
closely than even now to the effect of thermal treatment. This 
may quite possibly imply treatment at lower grades of tempera- 
ture than those which we now imply by the term “ heat treat- 
ment,’’ which leads me to make the following remarks. 

Low Temperature Experiments in Great Britain and America.— 
The recent prosecution of research in the direction first dealt 
with by our great scientist, Sir James Dewar, that is, the 
behaviour of metals and their alloys at temperatures approaching 
absolute zero, shows that there is much to be learned from an 
examination of the physical properties and behaviour of metals 
and their alloys at such temperatures. 

In the joint research carried out by Sir James Dewar and 
myself, a full description of which will be found in my paper on 
** Experiments Relating to the Effect of Mechanical and other 
Properties of Iron and its Alloys Produced by Liquid Air 
Temperatures,” read before the Iron and Steel Institute in 
September, 1905, it was shown that great increase of tensile 
strength in steel alloys could be obtained ; in one case a tensile 
strength of over 150 tons per square inch was obtained, not 
merely from a wire, but from a forged bar. 

Recent experiments in America show that at a temperature 
of about minus 435 deg. Fah., or close upon absolute zero, 
metals lose their resistance to such a remarkable degree that 
the energy developed at the power-house of Niagara, so it is 
stated, could be transmitted over a quite small metallic wire, 
simply because resistance vanishes at these temperatures. It 
will therefore be seen that there is good ground for my statement 
that before long we may have to consider not merely heat treat- 
ment effects, that is, an increase over normal temperature, 
but also treatments below normal temperature. 

Field for Research,—It will be seen that even to-day the field 
for research has been and still is an immense one ; it is full of 
difficulties and perplexities. Contradictions often seem to present 
themselves. Nevertheless, the advance made in this branch 
of alloy steels since the date of my first researches in 1882 and 
onwards, also my paper on “‘ Manganese Steel” in 1888, has 
been of startling nature. 

Whilst it is true there may not be at the present time room for 
such abnormal discoveries in ferrous metallurgy as in the past, 
yet workers all over the world are quietly and steadi'y adding 
to our stock of knowledge on points, some of which may not seem 
so important at the time, but all of which tend to enable us to 
better understand, and therefore control, the desired qualities 
of iron and its alloys. 











There could not be a stronger evidence of the importance of this 
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FORTHCOMING ENGAGEMENTS. 
TO-DAY. 
Paysicat Soctety or Lonpon.-—-At the Imperial College of 
Science, Imperial Institute-road, South Kensington, SV 


“On Atmospheric Refraction and its Bearing on the Trans 
mission of Electromagnetic Waves round the Earth’s Surface.?? 
by Professor J. A. Fleming, F.R.S.; “ Atmospheric Electricity 
Observations made at Kew Observatory,” by Mr. Jorden 
Dobson; “Thermal and Electrical Conductivities of some of 
the Rarer Metals and Alloys,’’ by Mr. T. Barratt ; “Op the 
Measurement of the Temperature Coefficient of Young’ s Modulus 
for Metallic Wires with Special Application to Nickel,” py 


Professor E. P. Harrison ; ‘‘ Some Investigations on the Ay. 
as a Generator of High-frequency Oscillations,” by Mr, p 
Mercer. At 5 p.m. Editing Committee meeting at 4 Pn, 


Council meeting at 4.15 p.m. 


THURSDAY, JULY 2np. 


Tue Instrrution oF Crviz ENGINEERS.—Great George-street 
Westminster, 8S.W. The annual conversazione will he held af 
the Institution from 8.30 to 11.30 o’clock. 


FRIDAY anp SATURDAY, JULY $kp anv 4rn, 


Tue InstirvTion oF MouwnicrpaAL ENGINEERs.—North. 
Western District meeting. Friday: General Council meeting 
tea and social meeting to be held at the Mitre Hotel, Man. 
chester, Saturday: Visit to the Ashton-under-Lyne, Staly. 
bridge and Dukinfield waterworks . 


TUESDAY TO FRIDAY, JULY Tra to 
INSTITUTION OF NAVAL ARCHITECTS, INSTITUTION Or Ewnay. 
NEERS AND SHIPBUILDERS IN ScorianD, Norru-Hasr Coasp 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS.—Joint summer 
meeting in Newcastle-upon-Tyne.. For particulars see page 713, 
INSTITUTION OF MECHANICAL ENGINEERS.—Summer Meeting 
in Paris. 


l0rx, 


WEDNESDAY, JULY 8rx. 

Dreset Encine Users’ Assocration.—At the Institution of 
Electrical Engineers, Victoria Embankment, W.C. 4 p.m, 
There will be no meeting of the Association in the month of 
August, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


New Demands by Operative Engineers. 

THe operative engineers in the Birmingham district 
have formulated new and large wages demands, and there is some 
fear this week that a wages crisis may arise. The operatives 
have presented an application for an increase of no less than 5s, 
per week. The demand is understood to be based mainly on 
what the men term the increased cost of living, and also on the 
circumstance that when three years since they made an appli- 
eation for an advance in wages of 2s. a week they accepted a 
compromise of Is. per week increase. In addition to the engi- 
neers proper, the d also includes a large number of the 
members of the Allied Trades Federation, such as toolmakers, 
steam engine makers, electrical workers, hot water engineers, 
and.a certain section of the brassworkers who are engaged in 
accessory work in the engineering shops involved in the present 
wages mo t t the wages of the operatives in 
the Birmingham engineering trades is 38s. for men over twenty- 
three years of age, and the hours worked vary from forty-eight 
to fifty-three per week. The current wage is somewhat similar 
in the allied trades, though there full payment commences at 
twenty-one years of age. All the big engineering shops in 
Birmingham and the district are concerned in the present 
demand. Several of these firms each employ from 2000 to 
4000 skilled workers, and the men’s unions state that something 
like 30,000 operatives are concerned in the application. It is 
understood that the Employers’ Executive Committee have 
met to consider the men’s. demand, but that they consider it 
inopportune, heving regard to the fact that trade is much quieter 
now than during the recent trade boom. Further developments 
are awaited with considerable interest. 








Finished Iron Market. 

Midsummer day has been left behind, yet the finished 
iron market remains in a very unfortunate condition. The 
demand is as bad as it can well be, the works are only running 
half time, and the prevailing dulness is emphasised by comparison 
with the well-sustained midsummer activity of recent years. 
Unmarked bars are quoted at £6 10s., delivered Birmingham, 
but some firms would accept £6 7s. 6d. for a good specification. 
Makers of marked bars at £8 10s. are better off for orders than 
makers of common bars, but there is no pressure in this depart- 
ment. North Staffordshire and I hire crown bars can be 
bought at £7, delivered Liverpool, for the shipping trade. Ciood 
second class South Staffordshire bars command £6 5s. 
£6 7s. 6d. at works. Nut and bolt qualities make £6 2s. td. t 
£6 5s., delivered Darlaston, rates at which local makers are 
holding their own against the £5 6s. to £5 8s. quoted by Belgian 
agents for No. 3iron. The strip trade is very sluggish. Quota- 
tions are on the basis of £6 2s. 6d. and £6 5s. delivered in the 
district. Steel strip and hoops vary according to thickness 
and quality from £6 5s. to £7 delivered in the district. 





Corrugated and Plain Sheet Trade. 

Despite the measures taken by the Combination in 
this industry to restrict output, values in the galvanised 
corrugated sheet trade are hardly remunerative, and some of 
the leading houses will not entertain business at the cutting 
rates by which the market is now dominated. The great pro- 

rtion of the orders are now taken at £10 12s. 6d. for 24 gauge, 
.o.b. Liverpool, the quotation of £10 17s. 6d., which is adhered 
to in respect of superior makes, being very hesitatingly con- 
ceded. Plain black merchant sheets for galvanising are quote 
£7 7s. to £7 15s. per ton. For the five months of this year to 
the end of May the quantity of galvanised sheets exported was 
331,879 tons, and the value £4,089,099, these figures comparing 
with 320,070 tons and £4,380,628 in the same portion of last 
year. 


Raw Iron Market. 

Pig iron smelters are adhering to recent rates, and in 
isolated cases are trying to obtain a small advance. At the 
same time there is not sufficient demand to absorb the reduced 
output, and many makers carry large stocks. The recent 
nominal minimum of 47s. 6d. for Northampton low grade forge 
iron is now areal minimum. Better qualities of Northampton- 
shire forge pig iron go up to 49s, The makes of other districts 
were to-day—Thursday—Birmingham sensibly firmer, but 
did not amount to quotable change. South Staffordshire common 
forge realises 48s. and upwards, while part-mine is worth about 
50s. to 51s. per ton. Derbyshire iron’ was stiff at 50s. 6d. to 
51s. 6d. Best all-mine Staffordshire iron was 85s, to 90s. for 





forge sorts, and 92s, 6d. for foundry sorts. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANcHEsSTER, Thursday, 
Pig Iron Still Slow. 
‘THERE was about the usual attendance on the Iron 
Exchange on Tuesday, but business in most departments was 
buyers confining operations to immediate requirements 


aul Pig iron still neglected, and business of a hand-to-mouth 
character. Prices generally rule nominal, and sellers appear 


to be willing to meet buyers liberally where business is possible. 
little new to record in finished iron, steel and steel 


‘here is : " 
seodnsts, but in copper, whilst there was a weaker tendency, 
were was little or no quotable change in prices. English tin 


th sag 
ingots had an upward tendency, and sheet lead also maintains 


late rates. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 55s.; Stafford- 
shire, 558, 6d.; Derbyshire, 56s.; Northamptonshire, 57s.; 
Middlesbrough, open brands, 60s. to 60s. 8d. Scotch (nominal) : 
Gartsherrie, 66s. 6d. to 67s.; Glengarnock, 65s.; Eglinton, 
64s.; Summerlee, 668. to 66s, 6d., delivered Manchester. West 
Coast hematite, 64s, 6d. to 65s.; East Coast ditto, 61s., both 
fo.t. Delivered Heysham: Gartsherrie, 64s. 6d. to 65s.; 
Glengarnock, 63s.; Eglinton, 61s.; Summerlee, 64s. to 64s. 6d. 
Delivered Preston: Gartsherrie, 65s, 6d. to 66s.; Glengarnock, 
64s.; Eglinton, 62s. 6d.; Summerlee, 65s. to 65s. 6d. Finished 
jron: Bars, £7 58.; hoops, £7 7s. 6d. to £7 12s. 6d.; sheets, 
£8 7s. 6d. to £8 12s. 6d. Steel: Bars, £6 7s. 6d. to £6 10s.; 
Lancashire hoops, £7 7s. 6d. to £7 10s.; Staffordshire ditto, 
£7 17s. 6d. to £8; sheets, £9 to £9 5s.; boiler plates, £7 5s.; 
plates for tank, girder and bridge work, £6 5s. to £6 10s.; English 
billets, £4 15s, to £4 17s. 6d.; foreign ditto, £4 5s, to £4 7s, 6d.; 
cold drawn steel, £9 2s. 6d. to £9 5s, Copper: Sheets, strips, 
&c., £77 per ton, small lots 10d. per Ib.; rods, £75 per ton, small 
lots 10d. per Ib.; tough ingots, £67 10s.; best selected, £68 
to £68 10s, per ton.» Copper tubes, 9}d.; solid drawn brass 
tubes, 7{d.; brazed brass tubes, 9}d.; condenser tubes, 8§d.; 
condenser plates, 74d.; rolled brass, 7d.; brass turning rods, 
6jd.; brass wire, 7}d.; yellow metal, 74d. to 74d. per lb. Sheet 
lead, £24 per ton, English tin ingots, £142 per fon. 


The Lancashire Coal Trade. 

There was again a comparatively small attendance 
on the Manchester Coal Exchange, but the actual business done 
was not of large dimensions. Interest centres chiefly on con- 
tracts, and in house coal, whilst a few collieries were said to 
have accepted 3d. to 6d. per ton under last year’s figures, the 
majority, however, showed no giving way, especially for better 
class qualities, and in most cases it is expected the renewal 
wil be on last year’s basis. Contracts for slack and engine fuel 
appear generally to have been fixed at 6d. to 9d. per ton under 
last year. Shipping and bunkering coal is extremely slow. 
Quotations .—Best Lancashire house coal, 17s. 8d. to 18s. 10d.; 
good medivin, 16s, 2d. to 17s.; domestic fuel, 13s. 5d. to 14s. 5d.; 
sereened steam coal, lis. 6d. to 13s.; slacks, 9s. to 10s, 9d. 
per ton at the pit. 


Barrow-in-Furness, Thursday. 
Hematites. 

Business has been rather fuller in hematite pig iron 
during the past week, and makers are in receipt of new contracts. 
Locally, there is a full demand for iron, and steel makers at 
Barrow and at Workington are likely to continue to be con- 
tiderable users for some time to come. Makers are holding some 
pretty good orders, and are still sold forward to some extent. 
The whole of the make is going into immediate use and there is 
no inclination to cut down the output, there being twenty-two 
furnaces in blast in the district, It is not considered that the 
new spurt will be lasting, it being thought that it is just a spurt 
for the time being only ; still, any increase in the demand for 
iron is welcome. Prices are unchanged, and makers are quoting 
66s. to 67s. per ton net f.o.b. for parcels of mixed numbers of 
Bessemer iron. For special brands there is a steady demand at 
72s. to 74s. per ton. There is nothing being done in warrant 
iron, which is quoted at 61s. per ton net cash, 


Iron Ore. 

The iron ore trade is well employed throughout the 
district, and raisers are experiencing a full demand on local as 
well as general home account. The shipments from Cumberland 
ports to Scotland are considerable, and a fair tonnage is being 
sent away from Barrow also to Scotland and Dee ports. Prices 
are about the same, with good average qualities quoted at 13s, 6d. 
to 15s. tid., and the best ores are up to 20s. 6d. per ton net at 
mines, Spanish ores are in steady request at I6s. to 17s. per 
ton delivered to West Coast furnaces. 


Steel. 


There is activity to report in most branches of the 
steel trade. At Barrow the rail mills are busily employed, and 
one of the plate mills is at work, a good tonnage of finished steel 
being turned out. Rails are being sent away from Barrow to 
the Mersey for re-shipment overseas and deliveries are being 
made to home railways. The hood and wire works at Barrow 
are busy. In Cumberland a good output of steel rails from the 
Moss Bay Works is being maintained, and some of the other 
departments are also busy. New business is fairly plentiful, 
Rails of heavy section are quoted at £5 17s. 6d. to £6 2s. 6d. 
per ton, and are in steady request. For steel shipbuilding 
material there is a good steady call alike on local and general 
home account. Ship plates are at £6 10s. to £6 15s.+per ton, 
with boiler plates at £7 10s..to £7 15s. per ton. The demand 
for hoops is fairly good at £8 5s. per ton. Nothing is yet being 
done in tin bars or steel billets. 


Shipbuilding and Engineering. 

Shipbuilders and engineers are as busy as they can 
be. On the Turkish battleship Reshadieh there is a very 
busy scene, and effort is being-made to get her finished and away 
from Barrow should she be wanted. 


Fuel. 


There is a steady demand for coal, with good steam 
Sorts at 15s, 6d. to 17s. per ton delivered from either Lancashire 
or Yorkshire pits. Coke is in full demand at 19s. to 22s. per 
ton for East Coast sorts, 19s. for Welsh coke and 18s, per ton 
delivered for Lancashire qualities, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Outlook. 


‘ _ [HE brightest feature of the iron and steel industry 
of the Sheffield district-is the enormous amount of work in hand 
or in prospect at the big ar t establi ts on home and 





; reign account. It has been persistently rumoured that the 
: apanese Government had placed a contract with Vickers, 
amited, for another battleship similar to, but larger than, the 
magnificent vessel which recently left Barrow for the East, but 
good grounds for believing that, although such a vesse 
mn dropped for the present, 


there are 
has been discussed, the matter has 





in consequence of events which have been passing in Japan. 
But, apart from that, the firm’s works here and elsewhere are 
crowded with orders of one kind and another, including naval 
work for the British Government, for Spain, Italy, Turkey, 
Russia, and Japan. Several fine 15in. guns are in course of 
construction. The other armament firms are almost equally 
busy, John Brown and Co. being quite as well employed. As 
regards general trade, things are rather flat, and will, on the 
whole, remain so now for two or three months perhaps. The 
undertone, however, appears to be sound, and when considered 
apart from any comparison with the recent boom periods trade 


values, the continued apathy of the market has produced no 
weakening in the price of Cleveland iron. The output is short 
of requirements, as is evidenced by the frequent large with- 
drawals of iron from the public warrant stores, and if the present 
restriction of the output is continued by the makers it seems to 
be pretty certain that any substantial buying will inevitably 
send up prices. There is as yet no definite news concerning 
the amount of the rebate in the Russian import duty on pig iron. 
The Russian authorities are fixing a scale which will equalise 
the advantage of the remission as between the works on the 
seaboard and those in the interior. This week, owing to a 





is very little removed from a fairly good normal dition. If 
things go no worse there will be no harm done until the autumn, 
when a trade revival should reasonably be anticipated, indica- 
tions abroad strengthening that opinion. Several large firms 
are pushing on with works extensions. The armament ple 
are adding large new shops, and other extensions include two 
electric steel furnaces, one being installed in a new foundry to 
be run wholly by means of town’s gas power. Another new 
foundry is to be worked on the same principle, and there have 
been erected an electric rolling mill and several new gas crucible 
furnaces, Trade with South Africa and Canada is still unsatis- 
factory, and I understand that three or four firms here have 
rather heavy stocks of mining tools and implements left on 
agents’ hands in South Africa. 


Round the Works. 

New business secured during the past few days includes 
a very large amount of Admiralty work on home and foreign 
account. It is stated that one foreign Power, from which huge 
contracts have been obtained in the past, has now placed fresh 
contracts with Sheffield firms for armament and armour plate 
required over several years, and amounting in the aggregate 
value to an enormous sum. Heavy tonnages of armour plate 
have been completed here for Spain, and extensive orders of a 
similar character from Russia have been booked. Very im- 
portant work is on hand for the British Government. During 
the week one firm has been commissioned to construct forward 
communication tubes for H.M.S. Royal Oak, now being built at 
Devonport, another firm is to make tings for Chath Dock- 
yard, and a third has a contract for wood goods required at 
various naval yards. Heavy engineers are busy, and several tire 
and rolling mills are being turned out for local firms and for 
South Wales, while for the latter place good orders have been 
booked for basic steel melting furnaces and gas producers. The 
Yorkshire Engine Company are executing a contract for the Hull 
and Barnsley Railway for five main line locomotives of a heavy 
type. Other contracts include springs for Port Swettenham, 
steel for Chemulpo, Delagoa Bay, and Huelva, nuts and bolts 
for Buenos Aires,wheels for Australia, wagon tires and locomotive 
parts for Spain, several heavy steel shafts for Australian mines, 
and for the Madras and Southern Mahratta Railway cutters, 
hammer blocks, saws, springs, and wheels and axles. The 
Rotherham Corporation has placed contracts with the British 
Westinghouse and Electrical Manufacturing Company for a 
turbo-generator, with the British Thomson-Houston Company 
for a rotary converter, and with H. Morris, Limited, Lough- 
borough, for overhead equipment. 


Pig Iron, Billets, &c. 

There has been no accession of business in the pig iron 
markets since my previous report, buying, generally speaking, 
being limited to quite small parcels for immediate requirements. 
However, stocks are being kept low at makers’ yards, so that 
whenever there comes a revival in demand makers will probably 
consider their position such as to justify a strengthening of 
quotations. At p t the tend is rather the reverse, 
and, of course, the cheapness of coke is a factor telling in favour 
of makers. Lincolnshire official prices, with the exception of 
foundry, which is slightly lower, keep the same as previously 
reported, though there is a tacit understanding in the Association 
that where business is offered and members desire to close they 
are at liberty to do so at rather less than official rates. Even 
with that advantage, however, consumers maintain their policy of 
holding off the market as much as possible. Meantime con- 
tracts are running out, and, whilst it is stated that 75 per cent. 
of the Lincolnshire furnaces are in blast, that number is likely 
to be reduced unless things improve very shortly. There is not 
much foundry iron from that district used in Sheffield, but the 
officia! price is 53s. 8d., with 1s. less for forge and 55s. 8d. for 
basic. Derbyshire is quoted much below at 50s. for forge and 
53s. for foundry. Just recently there has been a considerable 
easing in hematite values. Ordinary West Coast makes are 
72s. 6d. to 73s., and East Coast mixed numbers have been done 
as low as 66s. 6d., with the general figure about Is. higher, 
delivered Sheffield, Billet makers are still having to look out 
for business, but with a few exceptions prices keep about as 
follows :—Siemens acid, £6 15s. to £7; and Bessemer acids, 
£6 10s. to £6 15s., for ordinary qualities ; hard basic, £5 10s.; 
and soft, 5s. less. In face of continued competition from the 
Continent, however, there is no doubt lower prices are being 
accepted for good business. Crown bars are £7 4s., with com- 
paratively little being done, and hoops keep at £7 12s. 6d. Scrap 
iron is quiet. 








Fuels. 

Steam coals show no tendency to relax the firmness 
developed since the strike in Yorkshire, and with the shipping 
season in full swing at a steadily improving tonnage it is not 
likely that values will be easier for some time to come. The 
industrial demand has shown no decline during the week, 
though it is chiefly being maintained by the heavy trades. 
A normal volume of business is going forward in the gas coal 
section of the market, though little appears to be done in the 
way of contracts. Collieries are rather stiffening their backs 
against the price co i ec s are seeking to obtain, 
though where stocks are growing special lots are occasionally 
offered at prices which seem to be nearer buyers’ ideas. Best 
South Yorkshire hards are being sold at Ils. 3d. to Ils. 6d. 
pit, and best Derbyshire 10s. 6d. to 10s. 9d. Secondary sorts 
are about 9s. 6d. to 10s. Except for the better sorts, slacks 
are rather slow and weaker, best hards being quoted 6s. 3d. to 
6s. 9d., and steam cobbles 9s. 3d. to 9s. 9d. Coke shows no 
hardening tendency, the supply still exceeding the demand. 
Patent coke is quoted at 10s. to 10s. 6d., and best beehive 
10s. 6d. to 11s., but patent has been done, for special lots, at less 
than 10s. at the furnaces. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

THE position in the Cleveland pig iron trade seems to 
become more difficult than ever to gauge. Opinions in inner 
cireles differ so very much as to what the present evidence of 
falling away really means. Some ironmasters are very pessi- 
mistic, while others are inclined to take an entirely optimistic 
view of the outlook. The market still continues dull and life- 
less, business being restricted to the fulfilment of immediate 
requirements. Purchasing for autumn shipment does not 
usually commence until the end of July, and in the meantime 
the forward position is almost entirely neglected. Moreover, 
if consumers are holding off, most of the makers are equally 
reluctant to do business on the basis of current quotations, 
which are certainly unprofitable, and doubtless this attitude of 
the makers has tended to accentuate the prevailing slackness. 
It is a noteworthy fact that, apart from the fall in hematite 


p ‘v check in the supplies of ironstone, due to the weather, 
and also on account of the race-week holidays on Tyneside, the 
three furnaces in operation at Jarrow have been damped down, 
so that at the present time the total number of furnaces in blast 
in the North-East of England has been reduced to as low as 
seventy-one, a ber unp d d during recent years. 
The three Jarrow furnaces, however, will be in operation again 
next week. No. 3 G.M.B. Cleveland pig is 51s. 6d.; No. 1, 54s.; 
No. 4 foundry, 51s. 3d.; No. 4 forge, 50s. 9d.; and mottled and 
white iron, each 50s. 3d., all for either early or forward delivery. 


Hematite Pig Iron. 

There is no change of moment to note in the condition 
of things in the East Coast hematite pig iron trade, except a 
further slight drop in values. The faded is exceptionally 
slack, for consumers are still showing little inclination to place 
orders for metal except for small tonnages to cover their imme- 
diate requirements. re is no desire to place orders for future 
delivery even at the lower rates that have been ruling. Indeed, 
the slackness has b so p d that makers are talking 
about further curtailing the output. Mixed numbers of East 
Coast hematite pig iron are being freely offered at 59s. 6d. for 
practically any delivery, and under special circumstances have, 
in fact, been sold below that figure. 


Iron-making Materials. 

There has been little or nothing done in foreign ore for 
some weeks past. Merchants still quote on the basis of 17s. 6d. 
r ton for best Rubio ore of 50 per cent. quality ex ship ‘Tees, 
ut that figure might possibly be reduced for suitable business. 
Notwithstanding the fact that supplies are more plentiful, 
the coke position remains very firm. For good medium fur- 
nace kinds delivered at the works 17s. 6d. is still the current 

quotation, 


Manufactured Iron and Steel. 

The outlook in the manufactured iron and steel trades 
is not at all encouraging. Specifications are still very scarce and 
short time is being worked at several mills. The finished iron 
trade is very quiet and orders are not coming to hand in sufficient 
quantity to keep the works employed to anything approaching 
full productive capacity. The reduced prices of steel ship plates 
and angles have not so far ¢ i any expansion in the 
volume of business. The rail trade continues to be active. 
This week the Cargo Fleet Iron Company has secured an order 
for 4000 tons of heavy rails for South Australia. The following 
are the principal market quotations :—Common iron bars, £7 ; 
best bars, £7 7s. 6d.; best best bars, £7 15s.; packing iron, 
£5 15s.; iron ship angles, £7; iron engineering angles, £7 ; 
iron ship plates, £6 15s.; iron girder plates, £7 5s.; iron ship and 
girder rivets, £7 5s.; steel bars, basic, £6 5s.; steel bars, Siemens, 
£6 5s.; steel ship angles, £5 15s.; steel ship plates, £6; steel 
boiler plates, £7; steel engineering angles, £5 17s. 6d.; steel 
sheets, singles, £8 5s.; steel sheets, doubles, £8 10s.; steel 
joists, £6 12s. 6d.; steel hoops, £6 10s.; steel strip, £6 5s., all 
less the usual 2} per cent. f.o.t. Heavy steel onlin £6; steel 
railway sleepers, £7 5s.; light iron rails, £7, all net at works. 
Cast iron chairs, £4 5s.; cast iron columns, plain, £7 7s. 6d.; 
floor plates, £3. 10s., f.o.r. at makers’ works. There has been 
no improvement in the demand for galvanised sheets, which 
are quoted at £1! to £11 5s. per ton of 24 gauge, less the usual 
4+ per cent. 


Shipbuilding and Engineering. 
There is i ial quiet this week in the ship- 
building trade on the Tyne. the yards being closed down on 
account of the annual race-week holidays. It is reported that 
inquiries have been made on Tyneside by the Admiralty regard - 
ing the building of a number of torpedo-boat destroyers for this 
year’s programme. It is understood that practically all the 
Tyneside shipbuilding yards will be tendering for the work. 
There is little new to report concerning the engineering trades. 
At present little new busi is in evi . but the works are 
well employed and some good orders are held. 


Coal and Coke. 

The holidays on Tyneside have produced the usual 
dislocation of business in the coal market. Merchants have 
covered their commitments for this month, and are not keen to 
operate ahead. On the other hand, collieries report fully sold 
out and are not pressing supplies on the market either for prompt 
or forward positions. In the gas coal market demand is excep- 
tionally light, but in the absence of transactions prices rule 
unchanged. Best Durham gas coal is 13s., with secondary at 
12s. Bunker coals move slowly and values are barely main- 
tained. The general quotation for best Durham bunkers is 
13s. 6d. and for ordinary qualities 12s. 3d. Best Blyths are 
14s. to 14s. 4d.; ordinary Blyths, 12s.; and households, 15s. to 
16s. Coking fuel and coke dul! and weak!y held. Foundry 
coke is 19s. to 20s.; furnace coke, 17s. 6d.; and gas coke, 13s. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Pig Iron. 

Tue Scotch pig iron trade is extremely dull, and makers 
generally t avoid i ing their stocks. Both the home 
and export demand for ordinary qualities is very meagre, and 
prices show a kening tend . Scotch hematite has been 
offered at 62s. per ton and under without bringing out any 
addition to the volume of busi The ber of furnaces 
in blast in Scotland is seventy-two, the same as in the preceding 
week and thirteen Jess than in the corresponding week of 
1913. The imports of pig iron into Grangemouth from Middles- 
brough and district amounted to 7943 tons for the week. 


Quotations. 

Prices remain on the same level as last week, 
and are as follows :—Monkland is quoted f.a.s. at Glasgow, 
No. 1, 61s. 6d.; No. 3, 60s.; Govan, No. 1, 61s.; No. 3, 60s.; 
Carnbroe, No. 1, 65s. 6d.; No. 3, 61s. 6d.; Clyde, No. 1, 67s.; 
No. 3, 62s.; Gartsherrie, Summerlee, Calder and Langloan, 
Nos. 1, 67s. 6d.; Nos. 3, 62s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 70s.; No. 3, 65s.; Eglinton, at Ardrossan or Troon, 
No. 1, 61s.; No. 3, 60s.; Dalmellington, at Ayr, No. 1, 62s.; 
No. 3, 60s.; Shotts, at Leith, No. 1, 67s. 6d.; No. 3, 62s. 6d.; 
Carron, at Grangemouth, No. 1, 68s.; No. 3, 63s. per ton. 


The Warrant Market. 

The volume of business transacted on the Glasgow 
pig iron warrant market during the past week was the lowest for 
a complete week for a considerable time past. Several sessions 
went past without a single transaction being recorded, and the 
total t of busi done throughout the week was only 
3500 tons. Under the circumstances quotations are unchanged, 
Cleveland iron closing at 51s. 2d. per ton cash’ buyers, the same 
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as in the preceding week. Warrant stores have been reduced 
by 3187 tons during the week, and now stand at 81,598 tons. 


Finished Iron and Steel. 

Steel makers report that in spite of the continued 
searcity of specifications for plates and angles, employment 
at the mills is fairly regular. Makers are only accepting orders 
for immediate delivery, as they are of the opinion that prices 
have reached the minimum. There is only a limited demand for 
steel material for shipment, but notwithstanding the low prices 
quoted by continental makers, British steel is having the pre- 
ference in many cases. Black and galvanised sheet makers 
are coming under the influence of the general depression, and 
both branches of the trade could do with more orders. The 
state of affairs in the malleable iron trade is worse than ever, 
and the combination have found it necessary to close another 
of its works, and there are now only nine in operation out of 
the fourteen which they control. Quietness in the consuming 
trades is responsible in a measure for the dearth of business, 
but the position is largely the outcome of the importation of 
foreign competitive material, and until there is a substantial 
decrease with regard to the latter, little improvement on the 
present condition of things can be looked for. 


Malleable Iron Prices. 

The West of Scotland malleable iron makers have fixed 
# minimum selling price for steel bars manufactured from foreign 
billets of £5 12s. 6d. per ton net for the home trade, but export 
prices are still uncontrolled by the Association. Makers are 
endeavouring to come to an arrangement to pool orders on a 
fixed basis, and in the meantime are giving a scheme a three 
months’ trial, which will terminate at the end of August. 


The Coal Trade. 

The Scotch coal trade on the whole has been fairly 
satisfactory during the week. Shipments show a good increase, 
the aggregate clearance amounting to 345,148 tons, compared 
with 327,904 tons last week and 313,260 tons in the corre- 
sponding week of last year. Ell coals are moderately busy, 
and some fair quantities of the best quality have been 
booked for shipment towards the end of this month. Best 
splints are still active, but are not quite so strong as formerly, 
and supplies are now available within the next few days. 
Business in navigations is well maintained, but ordinary steams 
continue in an unsatisfactory position. In smalls, treble nuts 
are much the same as in the preceding week, but doubles and 
singles are in better demand at firm rates. Ell coals are quoted 
f.o.b. at Glasgow, Ils. to Ils. 3d.; splint, L0s. 6d. to I4s.; 
navigation, 14s. tid. to 14s. 9d.;\ steam, 10s. 6d. tu 12s. 6d.; 
trebles, lls. 3d. to Ils. 6d.; doubles, 10s, 6d. to 10s. 9d.; and 
singles, 95, 9d. to 10s, 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Cardiff Coal Trade. 

As usual, when a strike is prevalent, Cardiff is the chief 
storm centre in South Wales, and now that the marine engineers 
strike is in progress business is being interrupted, and is likely 
to be considerably more affected as the withdrawal of the 
engineers’ labour becomes more extensive and the full force of 
the strike is felt. Each succeeding day makes more acute the 
difficulty of transacting busines: The uncertainty as to the 
ultimate extent of the strike is checking operations in all direc- 
tions and, even assuming that negotiations between the engi- 
neering societies and the Shipping Federation are entered into, 
and a settlement arrived at at an early date, damage has been 
inflicted upon trade from which it will be difficult to recover 
for some weeks. Tonnage is being held up, both as regards 
vessels loaded and ready for sea and boats undergoing repair 
in dry dock. Fitters in the repairing yards are in sympathy 
with the sea-going engineers and are declining to work on vessels 
the owners of which refuse to give an undertaking to grant the 
increased wages to engineers when the vessels are ready for 
employment, and by the end of this week or even before it is 
not at all improbable from the trend of events at the time of 
writing that all work in the ship repairing yards will be at a 
standstill. So far all Cardiff owners are determined not to con- 
cede the men’s demands, especially as the Shipping Federation 
are indemnifying owners for loss incurred in cases of boats actually 
held up. Tonnage arrived over last week-end far better than 
was generally expected, and the supply was sufficient to keep the 
docks oceupied for several days. Owing to the risk entailed in 
chartering British owners, merchants are chiefly inquiring for 
foreign-owned boats, inasmuch as there is reasonable prospect 
of these boats fulfilling their charters. But foreign-owned 
tonnage is scarce, especially as 150 or more boats are locked up 
in Italian ports. Rates have gone up, but to some extent the 
fall in the prices of prompt supplies of coal makes up for this. 
Collieries are gradually getting into difficulties for the want of 
ready tonnage and new business, and sellers, although not 
reducing their prices for forward shipping, are daily more pre- 
pared to accept lower prices for the shipment of coals in order 
to secure empty wagons to enable the collieries to continue work- 
ing. What exactly values are it is difficult to say, as business 
for prompt loading is a matter of negotiation and governed 
by individual circumstances. Coals have lost all their relative 
proportions, and while one firm may have a good supply of 
foreign boats on stem, others are not so fortunately placed, and 
consequently have to reduce their prices to any buyer who can 
tip immediately. Every grade of coal from the best to inferior 
descriptions is irregular, the only exception being small coals, 
which have so far shown a very steady tone. Values of large 
coals, however, are nominal only. The order for 22,000 tons 
of Admiralty coals for the German navy while cruising in 
Norwegian waters has gone to Westphalia on account of the 
relatively high prices in South Wales. It was never really 
expected that the business would come to this district. 


Nominal Quotations. 

Steam coal: Best Admiralty large, 19s. to 20s.; best 
secends, 18s. to 18s. 6d.; seconds, 17s. 3d. to 17s. 9d.; ordinaries 
16s. 9d. to 17s.; best drys,.18s. to 19s.; ordinary drys, 15s. 6d. 
to 16s.; best bunker smalls, 10s. 6d. to 1ls.; best ordinaries, 
9s. 9d. to 10s. 3d.; cargo smalls, 8s. to 8s. 9d.; inferiors, 7s. to 
7s. 9d.; washed smalls, 12s. to 12s. 6d.; best Monmouthshire 
black vein large, 17s. 6d. to 18s.; ordinary Western Valleys, 
l6s. 3d. to 16s. 6d.; best Eastern Valleys, Il6s. to 16s. 3d.; 
seconds Eastern Valleys, 15s. 3d. to 15s. 9d. Bituminous coal : 
Best households, 19s. to 20s.; good households, 17s. to 19s.; 
No. 3 Rhondda large, 17s. to 17s. 6d.; smalls, lls. to 12s.; 
No. 2 Rhondda large, 12s. 3d. to 12s. 6d.; through, Ils. to 
lls. 6d.; smalls, 8s. 6d. to 8s. 9d.; best washed nuts, 15s. to 
15s. 6d.; seconds, 13s. 6d. to 13s. 9d.; best washed peas, 14s. 3d. 
to 14s. 6d.; seconds, 12s. 9d. to 13s. 3d. Patent fuel, 19s. to 
21s. 6d. Coke: Special foundry, 29s. to 30s.; good foundry, 
22s. to 25s.; furnace, 17s. to 19s. Pitwood, ex ship, 19s. to 
19s, 3d. 


Newport (Mon.). ; 

Business in Monmouthshire coals has been substantially 
curtailed owing to the strike of marine engineers. Buyers, in 
view of the uncertainty, prefer to hold off as far as possible. 
Tonnage supplies being short, an easy tone is shown by the 
market for practically all classes, and it is difficult to ascertain 
values exactly, as the market is so irregular. Approximate 
prices :—Steam coal: Best Newport black vein large, 17s. 3d. 


lds. 9d. to 16s.; other sorts, 15s. 3d. to 15s. 6d.; best smalls, 
8s, 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s. Bituminous coal : 
Best house, 18s. to 19s.; seconds, 16s. 6d. to 17s. 6d. Patent 
fuel, 19s. 6d. to 20s. Pitwood, ex ship, 19s. to 19s. 6d. 


Swansea. 

During the past week the market in anthracite coals 
has shown a tendency slightly more in favour of buyers as the 
result of the disappointing arrivals of tonnage and the inquiry 
being very slow for early delivery. Anthracite large and machine- 
made coals have not moved very much in actual values, but 
rubbly culm is not so firm as a few days ago, and duff failed to 
command recent figures. Steam coals are quiet all round, 
but smalls are steady. Anthracite : Best malting large, 21s. 6d. 
to 23s. net; second malting large, 17s. 6d. to 18s, 9d. net ; 
big vein large, 15s. 3d. to 16s. 3d., less 2} per cent.; red vein 
large, 12s. 9d. to 13s. 6d., less 2} per cent.; machine-made cobbles, 
21s. to 22s. td. net; French nuts, 21s. 9d. to 23s. 9d. net ; 
German nuts, 21s. 9d. to 23s. 6d. net ; beans, 16s, 3d. to 18s. 
net ; machine-made large peas, 12s. to 13s. 3d. net; rubbly 
culm, 6s. 6d. to 6s. 9d., less 24 per cent.; duff, 4s, to 4s, 6d. net. 
Steam coal: Best large, 18s. 9d. to 21s. 9d., less 2} per cent.; 
seconds, 14s. 6d. to 15s. 6d., less 24 per cent.; bunkers, 10s, 9d. 
to lls. tid., less 2} per cent.; smalls, 8s. 3d. to 9s. 3d., less 2$ per 
cent. Bituminous coal: No. 3 Rhondda large, 17s. to 18s., 
less 2} per cent.; through and through, I4s. to L5s., less 24 per 
cent.; smalls, Ils. to Lis. 9d., less 24 per cent. Patent fuel, 
I7s. to 17s. fid., less 24 per cent. 


Iron and Steel Trades. 

Pig iron: Standard iron, 50s. 10 $d. cash, 51s. month ; 
hematite mixed numbers, 61s. cash, 61s. 1 $d. month ; Middles- 
brough, 51s. 3d. cash, 5ts. 5d. month ; Seotch, 57s. 3d. cash, 
57s. 44d. month ; Welsh hematite, 65s. dd.; East Coast hematite, 
65s, ¢.i.f.; West Coast hematite, 66s. to 67s. ¢.i.f. Steel bars : 
Siemens, £4 11s, 3d. per ton ; Bessemer, t4 10s. per ton : steel 
rails, heavy sections, {6 2s. 6d. per ton. tron ore: Rubio, 17s. 
to 17s. 3d. 


Tin-plate and other Quotations. 
LC., 20x M4 
56 sheets, 12s. 44d.; LC., 28 20 112 sheets, 24s. 3d.; 
1.C. ternes, 28 x 20 112 sheets, 22s. to 22s. fid.; finished 
black plates, £9 10s. per ton ; galvanised sheets, 24 g., £10 15s, 
to £11 per ton. Block tin, £138 17s. 6d. per ton cash, £140 12s. 6d. 
per ton three months. Copper, £61 td. per ton cash, 
£61 13s. 9d. per ton three months. Lead: English, £19 17s. 6d. 
per ton; Spanish, £19 12s. 6d. per ton. Npelter, £21 7s. 6d. 
per ton, Silver, 2s. 2d. per ounce. 


112 sheets, 12s. I§d.; 1.C., 28 2 


2s 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, June 10th. 

ABSOLUTE necessities are now forcing several railway systems 
into the market for cars, bridge material, and rails. Unfilled 
orders of the Steel Corporation, May 31st, were about 3,900,000 
tons, against 4,277,068 tons, April 30th. Car orders for the — 
week were for 11,500, calling for 130,000 tons plates, which 
orders are now in process of being placed. General structural 
orders just sapere tor week, 35,000 tons, made up of numerous 
small orders. The new specifications for steel rails are very 
exacting. Bridge building demands are of greater magnitude. 
Orders for railroad bridges for week all over the country call 
for 90,000 tons shapes. This business has given tone to the 
market, but with practically half the mill capacity idle it will 
take. several such weeks to put the industry on strong legs. 
Furnace output declined from 70,591 tons on May Ist to 64,514 
tons June Ist. Big transactions have been closed at Southern 
furnaces, reaching, it is reported to-day, close to 100,000 tons, of 
which about one-half are for export on a basis of 10.25 dols. 
Birmingham, Ala., for No. 2, for Australian and Mediterranean 
ports. Heavy May sales of basic have checked further con- 
cessions. Furnace and mill interests are too hungry to increase 
capacity to make stronger prices at present possible. Low- 
grade iron is very active. Pipe works are crowded for the most 
part. Bar mills are dull. Merchant steel moves slowly. Two 
shiploads of ore from Chili arrived at Philadelphia, and as soon 
as possible a large fleet will be engaged in that service to supply 
the Bethlehem mills. Copper production for April 115,900,000 Ib., 
or 11,425,725 lb. over same month last year. For four months 
448,423,784 Ib., an increase of 38,059,890 lb. over same four 
months last year. For May surplus stock increased 14,005,640 Ib. 
Domestic consumption decreased 7,800,000 lb. Exports 
decreased 9,600,000 Ib. The Westinghouse strike at Pittsburgh 
took an inquiry for 1,000,000 Ib. out of the market. 


New York, June 17th. 


Iron and steel conditions show some improvement of a 
promised permanent character. The Steel Corporation shows 
new business during May—about 48,000 tons a day, with ship- 
ments about 29,000 tons aday. So far in June its new business 
has averaged 25,000 tons a day. Prosperous agricultural con- 
ditions are bringing out the implement makers, who will ask for a 
blanket contract for about 1,000,000 tons of merchant steel to 
cover their wants for twelve months from July Ist. Steel 
makers will probably decline to contract for more than six 
months’ deliveries, owing to low current prices and the pro- 
babilities of better prices at the end of that period. The 
stronger undertone has brought out inquiries for 150,000 tons 
of structural steel for building purposes in the larger cities. 
In addition to this aggregate, there are the New York subway 
contracts and several large bridge building contracts. The long 
pending Portsmouth bridge order is to be closed on June 20th. 
Besides the large car building order reported last week, the rail- 
roads have this week ordered 720 freight cars, 18 coaches, 13 
locomotives, and 22,150 tons rails. The 80,000-ton order for 
cast iron segments is still in abeyance. Steel making irons are 
very active. Very recent orders for low-grade iron and pending 
orders to be closed in a few days foot up the heavy total of 200,000 
tons, which will harden the low-grade iron quotations. A larger 
volume of potential business is held in check for various reasons. 
Pipe line work is extremely urgent. Fully 800 miles of domestic 
and foreign pipe line business is being figured on this week, 
The copper market is quiet. Even the drop of electrolytic to 
14 brought out but little business. Exports since June Ist, 
14,228 tons; total for year, 224,078 tons. The copper-using 
trades are doing very little business, The Westinghouse plants 
are practically tied up with a strike. 








CATALOGUES. 


THe Jupson -Jackson Company, Limited, 50, Marsham- 
street, Westminster, 8.W.—-This company has sent us a copy 
of its new catalogue on chucks. 

A WELL got up pamphlet dealing with Wells’ waste oil filters 


has reached us. The principle of these filters is fully described, 
and full particulars, such as prices, &c., are given. 

From Marconi’s Wireless Telegraph Company, Limited, of 
Marconi House, London, W.C., we have received a well got up 
catalogue on receiving and measuring instruments. 

From Perman and Co., Limited, 82-83, Fenchurch-street, E.C., 
we have received a catalogue dealing with ‘“* Kromhout’’ marine 





to 17s. 9d.; Western Valleys, 16s. to 16s. 3d.; Eastern Valleys, 


oil engines. The engines are described and illustrated. 





—=—=—== 

From A. Reyrolle and Co., Limited, Hebburn-on-Tyne 

° ° JHC, We 
have received copies of pamphlets Nos. 114 and 144. Tha fo 
deals with earthed plugs and sockets and the latter quick make 
and brake oil switches. 

‘““ SILVERTOWN Insulators, Fittings, and Tools for Telegrap} 
and Telephone Lines ’’ is the title of a well got up catalogue coe 

: " it 
to us by the India-rubber, Gutta-percha and Telegraph Work, 
106, Cannon-street, E.C, » 

Rosert W. Pavut, New Southgate, London, N.—Mr, Pay} hen 
sent us an extensive catalogue on apparatus for temperature 
measurement in industrial and laboratory process, including 
thermo-electric resistance and radiation pyrometers, indicatin 
alarm, and recording. 8 

Tue Apnit Exvectric Company, Limited, Adnil-buildin, 

. “ya : g8, 
Artillery-lane, London, E.C,—From this company we haye 
received a catalogue dealing with direct-current dynamos and 
motors with interpoles. It gives particulars of motors rangin 
from 4 to 125 horse-power and dynamos from 34 to 90 kilowatts 

SreMENsS BrotrHers AND Co., Limited, Woolwich.—This 
company has sent a copy of its new pamphlet A 550, dealing wit), 
the quenched spark system of wireless telegraphy for ships 
which is now installed on over 100 British vessels. The 
pamphlet contains much interesting information, and an extract 
f all the important recommendations regarding wireless 
telegraphy by the recent Committee for Safety of Life at Sea, 

THe A.E.G. Company, Limited, 133-135, Oxford-streg; 
London, W.-~*‘ Electricity in the Home and Workshop ” is the 
title of a well got up publication sent to us by this company, 
It deals with electric lighting with incandescent lamps, electric 
lighting with are lamps, electvic lighting with quartz lamps, 
electric heating and cooking apparatus, electric fans, electric 
motors for household use, electric motors for industrial use, 
ilumination and advertisement lighting, electric Christiias tree 
lighting, electric clocks, 

We have received from Siemens Brothers and  (o,, 
Limited, Woolwich, a copy of their catalogue 519 on ~ Paper. 
insulated Cables *’ and Catalogue 521 on * Cable Joint Boxes,” 
Catalogue 519 contains particulars of paper-insulated cables of 
various descriptions for working pressures up to 11,000 volts, 
The cable joint box list is one of the most comprehensive lists 
we have seen. It gives full descriptive information on feeder 
pillars, disconnecting fuse and link boxes, sealing ends and erd 
dividing boxes, straight joints, tee and service boxes, house ser. 
vice fuse boxes, crane connection boxes, mining gear, and veneral 
accessories. 

Sanpycrorr LimrreD, Sandyeroft, near Chester.-—Froin this 
firm we have received a leaflet on the Akron Chilian mill for 
mining work, This mill, the leaflet states, has been in practical 
operation for many years, and is in daily use in the mining dis. 
tricts of the United States of America, Mexico, South Africa, and 
most of the other mining countries of the world. Chilian mills 
of the high-speed type usually operate on ores which have 
already been crushed down to a size the maximum of which is 
about fin. cube, but more often the size fed to them will be 
about fin., and they crush down to almost any fineness required, 
about 30 or 40 mesh, however, being probably the most usual. 

A NEw 200-page catalogue has been sent to us by Wablach 
Brothers, Limited, of Royal House, Finsbury-square, E.C. It 
deals with pressure gauges, thermometers and pyrometers, 
valves, cocks and check valves, water gauge fittings, gauge 
glasses, ball valves, steam traps, steam whistles, oil economisers, 
oil filters, oil cans, tube brushes, tube cleaners, chucks, an adjust- 
able lathe face plate, lathes, portable electric drilling machines 
electric bench drilling machines, universal drilling machines 
double-geared pillar drilling machines, sensitive drilling machines 
grinding machines, hand shaping machines, automatic saw 
sharpening machines, filing machines, pulley blocks, worm- 
geared hoists, jacks, overhead travelling trolleys, asbestos and 
acid-proof safety garments, sand blast helmets, respirators, eye 
protectors, carboy stands, belt lifting apparatus, fire fittings, 
fire extinguishers, plaited metallic hose coupling, the “ Key” 
hose reel, garden hose, flexible metallic tubing, interlocking 
tubing, high-pressure jointing, rubber goods, corrugated metallic 
joints, packings, plummer blocks, hangers, pulleys, belt fasteners, 
beltings, driving ropes, files and _— spanners, wrenches, 
tube cutters, pliers, vices, stocks and dies, taps, high-speed 
twist drills, forges, blow lamps, spray pumps, spraying machines, 
semi-rotary wing pumps, semi-rotary barrel pumps, suction 
pumps, centrifugal pumps, double-acting piston pumps, &c. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue London office of the United States Metallic Packing 
Company, Limited, of Bradford, has been removed to IIb, 
Fenchurch-street, E.C, Telephone number, Avenue 2710. 

Brucr, PreBLes AND Co., Limited, have appointed Mr. E. 
W. Browne as their Birmingham office manager in place of Mr. 
Hilton, who has resigned that position to take up other work. 
Mr. Browne has been connected with the firm for many years, 
and is thoroughly familiar with its manufactures. 

Mr. J. OWDEN O'BRIEN, patent agent, of Manchester, informs 
us that consequent on the extension of the Manchester Royal 
ixchange and on the absorption of Bank-street and his office 
in the scheme, he is compelled, after an occupation of nearly 
thirty years, to change his address, and that his address is now 
Lloyd’s Bank-buildings, corner King-street and Cross-street, 
Manchester. 





ConTracts.—Messrs, 8. and C. Bishop and Co., of St. Helens, 
Lancashire, ask us to announce that the sole use of their 
‘“‘ Bishop’s Adamant ” gauge glasses has been adopted on the 
Victorian State Railways, Australia, and that a contract has 
been placed for two years’ supply. 

Seconp INTERNATIONAL CONGRESS OF CONSULTING ENGI- 
NEERS.—As previously announced, the second International 
Congress of Consulting Engineers—Deuxieme Congrés Inter- 
nationale des Ingénieurs Conseils—in connection with the 
Fédération Internationale des Ingénieurs Conseils, will be held 
at Berne from July 15th to 22nd next. The first meeting of 
members will be in the Congress Hall of the National Swiss 
Exhibition, which is being held at Berne this year, and it is 
called for 10 o’clock on the morning of Wednesday, July 15th. 
The meeting will be devoted to the reading and discussion of 
communications made by members. On the Thursday at 10 a.m. 
there will be another meeting in the Congress Hall of the Exhibi- 
tion, after which there will be a mid-day banquet and a further 
business meeting in the afternoon. On the Friday morning 
there will be a further meeting of members which will be followed 
by a special meeting of delegates to the Federation for the trans- 
action of business. There will be an excursion to Grosswabern 
and Gurten in the evening. On the Saturday morning the 
closing meeting of the Congress will be held, and in the evening 
the members will leave Berne for Spiez. On Sunday, the 19th, 
an excursion will be made to the summit of Niesen, after which 
the members will proceed to Kandergrund where the hydro- 
electric installation which furnishes the current for working the 
Létschberg Railway will be inspected, and an excursion made 
to the Lae Bleu. Kandersteg will be reached in the evening. 
On the Monday the party will proceed through the Létschberg 
Tunnel to Brigue, where the second =. Tunnel works will 
be inspected. Afterwards a return will be made down the 
Rhone Valley to Montreux, and the members will proceed by 
steamer to Ouchy and Lausanne, where the meeting will 
termine te, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia, 

‘'nE most important event of the week has been the 
uction in the prices for pig iron for sales in next quarter 
which the Pig Iron Convention has unexpectedly resolved upon. 
Luxemburg forge pig met with a reduction of M.2.50 Pi 
hematite M.2 to es while foundry pig was reduced by 
M.lp.t. The number of orders coming in for the different sorts 
of crude iron is comparatively satisfactory ; of course, there is a 

deal of competition, both inland and foreign, in this as in 
all other branches of the iron industry ; still, the works have 
heen able to maintain a fair activity up till now. Deliveries for 
May were about the same as in the previous month, but those for 
June will probably show a decrease owing to repairing and stock- 
taking at some establishments. Foreign demand for pig iron 
has shown a slight improvement this week. Little movement is 
felt in the semi-finished steel trade, but ey are tolerably stiff. 
Raw bars stand at M.82.50, billets at M.95 p.t., and plates at 
M.117.50 p.t. in the Rhenish-Westphalian district. Some 
important orders for bars have been secured lately. Prices are 
fluctuating, some mills refusing to do business at less than 
M.96 to M.98 p.t. with 1} per cent. discount, while now and then 
sales at M.94 to M.95 p.t. are being effected. For export M.81 
to M.82 p.t. is the price generally quoted at present, which 
means an improvement of M.1 to M.2 p.t. as compared with 

revious month. ‘The basis price for iron bars has been reduced 
to M.138 p.t. for the third quarter. Owing to increasing em- 
ployment in the sheet department prices were advan M.2 
to M.3 p.t. last week, and some business has been done at 
M.117.50 to M.120 p.t. Heavy plates remain neglected as 


before. 


The Iron Market in Silesia. 

The condition in the various branches of the iron and 
steel industry is certainly not very encouraging ; still, the mills 
and factories are kept going pretty regularly. An improvement 
is expected to set in when an agreement has been arrived at 
between the various syndicates, but until now the negotiations 
carried on for that purpose have been without success. In 
the pipe department the Huldschinsky Works and the Bismark- 
Hiitte have joined in an office for sale. The Donnersmark- 
Hiitte is building a new pipe foundry, the cost of which is 
estimated at four million marks. Iron ore remains low in price, 
owing to consumers holding back, Stocks of pig iron continue 
heavy. The semi-finished steel works are only moderately 
engaged. The condition of the bar trade is distinctly unsatis- 
factory, and there is only a very limited business done in girders, 
though rails have continued in good call at paying prices. The 
outlook also seems bright in this department. Negotiations 
are carried on between the State Railways and the Steel Conven- 
tion concerning supplies in rails and railway material for the next 
three years. Compared with the last contracts two years ago, 
prices will be reduced M.4 p.t. for rails and M.4.50 p.t. for iron 
sleepers, the former standing at M.114 p.t., while for sleepers 
M.104.50 p.t. will be quoted, 


red 


List Quotations. 

The following are the latest prices, per ton, free at 
works :—Raw spathose iron ore, M.12.10 p.t.; roasted ditto, 
M.18.50 p.t.; Nassau red iron ore, 50 per cent. content, M.13.50 
p.t. net at mines ; spiegeleisen, 10 to 12 per cent. grade, M.79 p.t.; 
white forge pig, Siegerland and Rhenish-Westphalian brands, 
M.66 ; iron for steel making, M.69 to M.70; German Bessemer, 
M.79.50; Luxemburg foundry pig, No. 3, free Luxemburg, 
M.60 to M.62 ; German foundry pig, No. 1, M.75.50; the same, 
No. 3, M.70.50; hematite, M.79.50; good merchant bars in 
basic, M.94 to M.97; hoops in basic, M.115 to M.120; heavy 
plates in steel, M.99 to M.102; steel plates, for boilermaking 
purposes, M.109 to M.112; sheets, M.115 to M.120; drawn wire 
in iron or steel, M.117.50. 


The German Coal Market. 

A weakening tone could be noticed in the Upper 
Silesian coal-producing district. Exports in particular are 
limited, and show a tendency to decrease, while home require - 
ments, though regular, are hardly up to the average. The 
State Railways have — contracts with the Silesian coal- 
owners for one year at M.12 p.t. Demand and consumption in 
Kheinland-Westphalia are satisfactory. 


Austria-Hungary. 
The outlook in iron and steel has improved a little. 
teturns for May show a slight increase in deliveries, especially 
from Bohemian works, at very low rates however. 


Quiet Trade in Belgium. 

A fortnight ago indications of improvement had been 
noticed in the iron and steel industry, but recently demand 
and occupation have again been exceedingly slow. Forward 
sales are quite an exception, and consumers and dealers are dis- 
inclined to buy more than is absolutely y. Nevertheless 
prices are a trifle more firm since the slight revival of a few 
weeks ago, only basic bars having met with a reduction in price. 
The production in pig iron has been reduced in conseq of 
slow demand. Of 59 existing blast furnaces 10 have been put 
out. Production in forge pig in Belgium has been stopped 
entirely for the present, Semi-finished steel is weak ; 69s. to 
70s, p.t. for export is being quoted for bl An irregul 
sort of business is being done in plates, some mills being fully 
occupied, while others can hardly keep up a moderate activity. 
Heavy plates for export are standing at £4 16s. p.t.; medium 
sorts realise £4 16s. p.t., while thin plates are offered at £4 18s. 
p.t. Bar orders continue to come in pretty regularly, but for 
export a decrease in quotations is reported ; £4 Is. p.t. is quoted 
for basic bars, those in iron realising £4 7s. and £4 8s. p.t., free 
Antwerp. Inland quotations have remained the same as 
before, 110f. p.t. being quoted for basic bars and 122. 50f. 
to 125f. p.t. for iron bars. A steady sort. of business 
1s transacted in hoops, and the export price of £5 15s. 
p.t. was well maintained in spite of German competition. Steel 
castings are poorly inquired for. Until recently both the railway 
and structural departments had been well occupied; lately, 
however, an abatement in activity was noticed in the wagon 
building branch, and the shops are now eagerly awaiting the 
tenderings for the State Railways when 2600 goods wagons are 
to be given out. 














_ Roya Society or Arts’ Mepats.—The Council of the Royal 
Society of Arts has awarded the Society’s silver medal to the 
following readers of papers during the session 1913-1914. 
At the ordinary meetings: Mr. P. Chalmers Mitchell, F.R.S., 

Zoological Gardens”; Mr. John Charles Umney, “ Per- 
fumery” ; Mr, Arthur Fell, ‘‘'The Channel Tunnel”; Mr. W. 
8. Rogers, ‘‘ The Modern Poster ”; Mr. Edward F. Strange, 
., Japanese Colour Prints” ; Mr. William Reginald Ormandy, 
, Motor Fuels, with Special Reference to Alcohol”; Mr. R. A 
Spee “Colour Printing” ; Mr. E. Halford Ross, ‘‘ House 
— and Disease” ; Mr. John Clarke Hawkshaw, ‘‘ The Early 
bi ‘story of the Channel Tunnel.’? In the Indian Section : 
“eters T. Holbein Hendley, ‘‘Indian Museums”; Mrs. 
be. Villiers-Stuart, ‘‘ Indian Water Gardens”’ ; Mr. George 
: Buchanan, “The Port and City of Rangoon”; Sir James 
Re, Douie, “The Punjab Canal Colonies.” In the Colonial 
Section: Sir Robert William Perks, Bart., “ ‘The Montreal, 
Vttawa and Georgi i Bay Canal.” 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications be obtained at the Patent-office Sale 
Branch, 25, Southampt build ge, Ch y-lane, W.C., at 8d, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

pt of the yplete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM ENGINES. 


12,763. June 2nd, 1913.—AN ASBESTOS-METALLIC PACKING 
ror Steam Encoines, George Herbert Howard, of Holmlea, 
13, Walton Hall-avenue, Liverpool. 

The packing described in this specification is for packing 
rods and spindles of steam engines. It consists of a combina- 
tion of asbestos and white metal, with a wedge action. It is to 
be made of rectangular-shaped turns of asbestos, woven laid or 
pressed to the required shape, and having two sections of tapered 
white metal in contact with the rods or spindles. The upper 
section of metal is formed of adjoining tapered pieces—as 
shown in the lower illustration—inserted diagonally across 
each turn, so that the thick edges bear against the rod or spindle, 
while the thin edges terminate near the opposite lower corner. 
The lower section of metal is also composed of adjoining tapered 
pieces, laid horizontally in the asbestos, near to the bottom, 
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having their thick edges bearing against the rod or spindle and 
their thin edges terminating near the opposite side of the pack- 
ing. The upper section of white metal being so laid, ensures 
a larger and better supply of white metal to take up the wear, 
than in other makes of asbestos metallic packing. It also 
assists to force the lower part of the asbestos against the rod 
or spindle, and by reason of its angle and by the wedge-shaped 
upper part of the asbestos, will readily lie against the rod or 
spindle, requiring only a minimum of pressure to keep it there. 
The lower section of metal is to further increase the metallic 
surface and to assist the ashestos.—June 3rd, 1914. 


INTERNAL COMBUSTION ENGINES. 


3832. February 13th, 1914.—BrusH HoitpeR anv Prive 
Contact FOR USE WITH MAGNETO-ELECTRIC IGNITION 
Apparatus, Unterberg and Helmle, of Durlach, Baden, 
Germany. 

B is the carbon brush which takes current from the rotating 
part of the magneto electrical ignition apparatus. The current 
is led from the sliding contact B to the casing A of the plug 
contact which may advantageously be arranged in sloping 
position in good insulating material C secured to the casing D 
of the ignition apparatus. The plug of the plug contact consists 
of the metal conductors and a ring E, which is advantageously 
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formed of insulating material and has an annular recess in its 
under face in which the annular projection on the insulation C 
of the casing of the plug contact can engage. The casing of the 
plug contact is further provided with the snap locking device G. 
This snap locking device comprises a spring-pressed ball which is 
forced into an annular groove in the plug so that the plug is 
drawn into the casing, with the result that pressure is exerted 
upon the labyrinth joint between the thimble E and the surface 
F.—June 3rd, 1914. ; 


DYNAMOS AND MOTORS. 


8565. April 4th, 1914.—ImpRovEMENTS IN ALTERNATING 
Exxzctric CuRRENT MACHINES HAVING Bar WINDING, 
Allmanna Svenska Elektriska Aktiebolaget, of Westeras, 
Sweden. 3 

It is very advantageous in alternating electric current machines 
to use one bar only in each slot, the most important advantages 
of such arrangement being the following :—There is no risk of 
series connected bars being short-circuited and therefore insula- 
tion against the iron core only is required. Such insulation 
may consist, for instance, of a tube of paper, micanite or the 
like. Repairs can be made in a simple and ready manner 
even in partially or completely closed slots, because the bars 
together with their insulating tubes can be drawn out of and 


inserted in the slots from the one end thereof. The coil heads 
will be well ventilated, simple and strong, the bars being con- 
nected by means of copper strips separated by air spaces. 
The strips ean readily be soldered to ends of the bars or, 
when necessary, be removed therefrom. According to the 
present invention, the slots are not, as hitherto, arranged in 
one row only around and in close proximity to the air gap, but 
in two or more rows arranged at different distances from the 
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air gap adjacent slots in the different rows being in staggered 
relation to one another, in order that the desired density in 
the teeth may not be exceeded, The drawing shows diagram- 
matically one embodiment of the invention, in which are pro- 
vided two rows of slots, each slot being adapted for one bar 
only. The arrangement may be readily understood without 
any further explanation. There is another illustration.— 
June 3rd, 1914. 


CONVERTERS. 


9225. April 14th, 1914.—ImPROVEMENTS IN OR RELATING TU 
THE STARTING AND SYNCHRONISING oF Rotary Con- 
VERTERS, Siemens, Schuckertwerke G.m.b.H., of Siemens- 
stadt, near Berlin. 

The rotary converter G and the rotor D of the pony motor 
are mounted on the same shaft. The stator winding E of the 
pony motor is the inducing winding and the coils M of a three- 
phase choking coil are connected to the terminals of the stator 
winding. The combination thus formed is, when the rotary 
converter is to be started, included in the leads between the 
mains N and the slip rings F of the converter. A short-circuit- 
ing switch O is provided which is closed after synchronising 
has occurred, and throws the pony motor and choking coils 
out of action. The converter field winding H is connected in 
series with a regulating resistance K across its commutator 
brushes I, a switch diagrammatically indicated by F P being 
provided for reversing the field connections in case the con- 
verter comes into synchronism with the wrong polarity on the 
direct-current side. The set is started up by closing the switch 
L. A switch B is provided for short-circuiting the rotor resist- 
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ance A of the pony motor. Jt will be noted that owing to the 
presence of the winding E and coils M in the leads to the rotary 
converter slip rings a suitably reduced pressure can be applied 
to the converter. thus reducing the rush of current. After the 
set has come into synchronism the short-circuiting switch O is 
closed. It is to be understood that the functions of the rotor 
and stator windings may be reversed ; that is to say, the rotor 
winding may be placed in series between the mains N and the 
armature of the rotary converter, the stator winding becoming 
the induced winding. The pony motor may, if directly coupled 
to converter, have the same number of poles as the converter, 
in which case the normal slip of the pony motor and the starting 
current must be so designed that the rotary converter can 
pull itself into step; or the pony motor may have a smaller 
number of poles. If transmission gear having a ratio of trans- 
mission differing from unity is arranged between the pony 
motor and the converter, there is a greater range in the choice 
of the number of poles for the pony motor. The starting arrange- 
ment, it should be understood, is not limited to three-phase 
machines, but may be used with machines having any number 
of phases.— June 3rd, 1914. 


MACHINE TOOLS AND SHOP APPLIANCES. 


24,686. May 26th, 1913.—IMPROVEMENTS IN OR RELATING 
To THE Hrapstocks or ExectTricatty Driven Lares 
AND OTHER Macuine Toots, Herbert Kienzle, Doctor of 
Engineering, of Schwenningen am Neckar, Wurttemberg, 
Germany. , 

The lathe spindle A is driven by an electric motor B arranged 
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between the spindle bearings formed in the vertical portions C 


of the headstock. The armature D of the motor is secured to 
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a sleeve E, which rotates within the motor casing F in ball 
bearings G, and the rotary movement of the armature and of 
the sleeve E is transmitted by a key H to the spindle A. The 
casing F of the motor is supported by extensions K of the bushes 
or sleeves L which constitute the spindle bearings and the bed N 
is provided with a lug O, in which are mounted one or more 
serews P which prevent the motor casing from turning.— 
June 3rd, 1914. 


CABLES. 


13,602, June 12th, 1913.—ImprovEMENTs IN THE MANU- 
FACTURE OF ExxectTric CaBLes, Charles James Beaver, 
Rangemoor, Crescent-road, Hale, Cheshire, and Ernest 
Alexander Claremont, of Broom Cottage, High Legh, 
Cheshire. 

This invention has reference to insulated electric cables havin 
an outer pfotecting covering of rubber or other compoun 
material having flexible resilient and waterproof properties. 
On the external surface of the outer covering projections are 
formed in the nature of one or more spiral ribs or in the nature 
of studs or nodules. The projections are homogeneous or in one 
with the outer covering and may be of the same material or 
some other suitable material having such properties as afore- 
said. These projections afford a mechanical protection to the 
covering of the cable which in some cases are intensified by 
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toughening or hardening the projections. In the manufacturing 
of the cable with projections, a forcing machine of the type 
commonly in use for covering cables with compound is used, 
and suitably shaped dies with mechanism are used where 
necessary for moving the same while the cable is being brought 
through the machine, or it is —_— to lay on or attach the 
projections subsequently to the putting on of the covering 
rendering the same homogeneous or in one with the covering 
by a process of vulcanising. The upper drawing is a cross section 
and the lower a side view showing a cable made according to 
this invention, the projections being in the form of diamond- 
shaped studs or nodules. In the drawings A indicates the 
insulated conductors, B the rubber covering, and C the pro- 
jections.—June 3rd, 1914. 


ORDNANCE AND ARMOUR. 


7764. March 27th, 1914.—ImMpRovEMENTS IN AND RELATING 
to AMMUNITION Wacons, Fried. Krupp Aktiengesellschaft, 
of Essen, Germany. 

The object of this invention is so to perfect ammunition 
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wagons that a special support for the perch is rendered super- 
fluous. The ammunition wagon has a body A for holding cart- 


ridges B, and the axle D for the wheels E of which wagon passes 
through the body A. In the lower part of the wagon body A 
is fixed the perch C carrying the limber eye X. The upper wall 
Y of the wagon body serves as a seat for the crew. The wall Z 
of the wagon body next to the limber eye X, can be turned 
upwards and is secured in the turned up position by hooks R 
or the like to the side arms F of the seat. Upon the wall Z 
is mounted a foot rest G for the crew. The portion of the perch 
C which protrudes from the wagon body is bent so far down- 
wards that, when the wagon is unlimbered, it can be used directly 
as a support for the wagon body. The ammunition when the 
body is so supported then lies nearly horizontal. This con- 
struction of the perch, for ammunition wagons in which the 
ammunition is removed at the side on which the perch is arranged, 
also affords the advantage that the soldier who takes the ammuni- 
tion from the wagon body is not obliged to station himself 
alongside the perch, but by standing with his legs straddied 
over the perch or by seating himself thereon, can take up his 
place behind the centre of the wagon body ; that is to say, in a 
well-protected position.—June 3rd, 1914. 


MISCELLANEOUS. 


13,108. June 5th, 1913.—Cams, Allgemeine Elektricitats 
Gesellschaft, of 2-4, Friedrich Karl Ufer, Berlin, N.W., 
Germany. 

A flanged sleeve B is keyed to the shaft A and serves as a 
supporting boss for the adjustable cam C arranged upon it 
adjacent to the flange. The angular position of the cam with 
reference to the supporting boss is determined by a screw pin E 

rovided with a spindle-like projection D, and is secured by a 

iock nut F, A large number of r , into one of which is 

inserted the n porary projection D of the pin E determining 
the position of the cam, is arran, in the cam unsymmetrically 
with a similar series of holes in the supporting boss into any one 
of which the pin E may be screwed. In the construction shown 
nine recesses or holes are provided for the respective parts B 
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and C, and are so arranged on both sides of those indicated G, 
determining the middle position B—B of the cam, that they 
gradually register with each other less and less as the distance 
from this middle position increases, so that the cam can be 
adjusted from the position B-B to both sides through gradually 
increasing angles. The adjustment of the cam is effected on 
the slight loosening of the nut F and the withdrawal of the 
serew pin E, when the cam C may be turned through the desired 
angular distance. The screw pin E or connecting member is 
then inserted in the recess and hole which are in register in 
the new position of the cam.—June 3rd, 1914. 


5042. February 26th, 1914.—-ImpROVEMENTS IN AND RELATING 
TO THE OPERATION OF TURBO CoMPREssORS OR PUMPS, 
Aktiengesellschaft Brown, Boveri and Cie., of Baden, 
Switzerland. : 

The object of the present invention is to provide a method 
whereby a high pressure may be obtained temporarily without 
involving an increased output, so that it is unnecessary to design 
the driving engine with abnormal dimensions. The invention 
consists in increasing the pressure in double-ended turbo com- 
pressors by wholly or in part shutting off one half of the com- 
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pressor, so that it gives practically no delivery when a temporary 
increase of pressure is to be obtained. A compressor is provided 
with a suction branch A at each end and a common delivery B 
in the middle. A damper C is arranged in the suction conduit A 
of one half of the compressor—in the present instance, the right 
half. In operation, when a high pressure is to be attained the 
damper C is closed. In that case only the other—in the present 





instance, left—side will remain in operation. The delivery 
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output will be reduced to one half or even to less, and as regards 
the shut-off end, only the no-load losses occur therein, |; is 
a well-known fact that the pressure of a working turbo oul 
pressor is considerably higher than the pressure produced py 
the same when running idle, that is, under no load. oy the, 
reason a pressure above atmospheric pressure, originatiiy from 
the working half of the compressor, will obtain in the 
closed suction branch. By opening a branch conduit D, so that 
a communication is established between the closed suction 


branch and the atmosphere, it is possible to set up a current 
or circulation in the closed end or half of the blower jin the 
opposite direction, thus removing the heat generated by running 
idle. The same advantage can be obtained also without a 
branch conduit, in cases where two independent suction coy. 
duits are used, provided the damper C is not entirely closed 
so that the cooling air may flow through the corresponding 


suction conduit itself and escape into the atmos)lere,— 
June 2rd, 1914, 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazeitc.) 





1,093,669. InreRNAL ComBustion Pump, ©. E. Whiie, San 
Francisco, and C. H. Melntosh, Berkeley, Cal.—Viteg 
October 4th, 1912. 

The combustion chamber has a valve-controlled inlet with a 
delivery pipe connected to it, which also has a valve-controlled 
liquid inlet. A gas cc ion chamber is arranged in the upper 
end of the combustion chamber, and there is a piston within this 





1,093,669] 





gas compression chamber which is adapted to be operated by a 
liquid piston within the delivery pipe. There are valve-con- 
trolled gas supply pipe and a valve-controlled connection, 
having a receiver, between the gas compression chamber and 
the combustion chamber. There are nine claims. 


1,094,125. Macnetic Separator, R. W. Cousins, Chicago, 
1U.—Filed September 11th, 1908. 

The separator is furnished with a series of electromagnets, 
which can be rotated. There are means for conveying material 
into the field of the magnets, whereby the magnetic material is 
partially segregated from the non-magnetic material. A second- 
ary magnet is fixed near the terminus of the conveying means, 
and this secondary magnet can also be rotated. A number of 
chutes extends from the secondary magnet, whereby the material 
is separated into grades of different contents of magnetic 


[wo94,125) 


















































material. A conveyor having a partition on it for receiving the 
material and keeping the different grades separate from each 
other passes through the field of the electromagnets. A pair of 
shells forms an annular passage around the electromagnets, 
so that the magnetic material is lifted from the conveyor and 
carried through the passage by the rotation of the electro- 
magnets. A pair of chutes leads from the passage, and 4 
secondary magnet is arranged near one of the chutes, so that 
the magnetic material is attracted into the chute and further 
separated from the non-magnetic material. There are four 
claims. 
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{ ssistant Storekeeper Re- 
f QUIRED for the Gold Coast Government 
Railway. Two tours of twelve ponte. with ible 

an. Ss on Ae £250-£10-£300. Age 25 to 40. Single 
First-class ~ BB beral leave 

fall pay. © nnelidstes with a thorough pga of book- 
cn ng cote stores, and construction ion ms should 
iat once to the CROWN ‘AGENTS FOR THE COLONIES, 
tehall-gardens, 8. Ww. Sh BP Bas ig bee 1040 





am | first -class Su uperintendent 

REQUIRED for Pu Works D» t 
by sauna a Paruapens iepgnataneah 
efter two years’ Pe nun 


ree passage. 
HN} Ve ao to candidates 
peeronce Members of the Institute of Civil or 


jounty of London,—The London 


y Council invites AieElCASIONS for the POSI- 
ie be “issritt _ gg eral ORK, 
i ing 


crements of £5, 
meee that “the ‘y shail uot rise ps £155, 
ai yk qualifications and experience 


ims must be on forme to be obtained, with - 
lars of the a seen sending a 
Panes pote: to t pa Rar cation Officer, mag ao County 
Council, Education Oatices, Be ay wee Embankment, W.C., to 
ust be returned by 11 a.m. on Tuesday, 7th 
Every communication must be marked E.2 on the 
env 


‘elope. 
Canvassing, either directly or indi will disqualify an 


applicanc. 
i= GOMME, 
of the London County ane 


be On 
July, 1914.” Ev 








ferred. Candidates should have had good 
Png education, have been trained as a Civil neer and 
suployed thereafter ie works of construction under an engi- 
peer or contractur. 

with ex nee of road and street construction 
204 alnven nce. xperisne of building construction and 
lnying.out and construction of sewers and waterworks 


desirable. once to the CROWN AGENTS FOR THE 
oi at Ww Vhitehall-eardens. London. 
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niversit of Leeds.— Depart- 
M OF Lee pee omy 
APPLICATIONS ah invited for the POST of ASSISTANT- 
LECTURER and DEMONSTRATOR (with wpeeel knowledge 
of-Steam Turbines and Internal Combustion Engines).—Par- 
ticulars may be obtained from the SECRETARY. 989 





Phe Proprietor of Letters 
Patent No. 48 of 191 au 
“BALL BEARIs 
DESIRES to DISPOSE of the PATE: or to GRANT 
LICENCES to inte on 


reasonable terms wit! 
i oe to the adequate working of the Patent in this 





Brentford Union.—Hot Water 


AND HEATING SUARe. 

The Guardians 6 e-named Union are about 
invite TENDERS for RE-ARRANGING the HOT WATER 
and HEATING INSTALLATION of their separate Infirmary 
at Isleworth, in accordance with at and specifications pre- 

by Mr. W. M. Binny, A M.LC.E. 

Fitms desirous of tend for this work are invited to send 
their names, with particulars of recent installations of a similar 


Yoole Urban District Couneil. 


TEND! 
FUUR-TON 


Sapien i 





the ¢ 
Caxton house, Wortens 


sealed 
— Goole, 


inster. 
endorsed * Gers Drainage,” must be » delivered in a 
fore 12 noon on Monday, the 6th day of July, 


GOOLE DRAIN AGE.—CONTRACT No. 4. 
rban D! 


ce with and specifi- 
lessrs. John Taylor pore ns, Civil Pha 


a 
at the office of 
Engineer's Office, 


i 


The cnr ta do not bind themselves to accept the lowest or 


any Tender. 


order. 
ROBERT TYSON, 
Clerk to the Council. — 





enon politan "Water Board.— 


TEND&RS FOR 
The Metropolitan Water 


STEEL ROOFS, &., BATTERSEA. 
Board invite TENDERS for the 


SUPPLY and ERECTION of the following steel and iron 
work, &c., at i ‘Eee Works of the Board :— 












































ries t be addressed 
WEATHER, UTD. production of an o' receipt for sum 
RAHN & FAIRWEATHE » | uature recently carried out by «prin. gned not | AT ee eae with ~ 
: 66-66, Chamoerytane. E later than the morning of the Ist pro Accountant at Savoy-court, Strand, W.C., and will be returned 
rw Vv upon recei; Tender. 
‘he Proprietors of Letters TLLIAM STEVENS, | “Hrenders, Jed en to the 
> +f Ww. Clerk of the Board, Metropolitan Water Board, y-court, 
Patent No. 14,403 of 1909, ne ee Strand, W.C.,” and endorsed “Tender for Steel &. 
8 MerHoD Ok DEOUORISING EXHACST. GASES, 2th June, 1914. 1061. | Battersea.” aiust be delivered at the Boson at -, 
i stally eee a interne! OS Engines we ; 8 later than 10am. on Thursday, the 16th July, 1914. 
pate vo, Dine Oae Se Leama ae sane (ity of Bradford. — Esholt | ,The Bo & not bind themse! oreny 
view to the adequate working of the patent in this country. SEWAGE DISPOSAL WORKS. A. B. PILLING, 
I © be addressed P CONTRACT No. 21 B. Clerk of the Board. 
CR IKSHANK & FAIRWEATHER, LTD. ou on fate a SEWER IX ce TUNNEL. eee Savoy-court, Strand, W.C., a 
nn Poy Sy lg een oe 
On! a“ . 
THE MANCHESTER MUNICIPAL SEWER in ‘TUNNEL, from Frisinghall to Strangford, ion. | Port of London Authority. 
diameter . in length, of which or there- TO BUILDERS AND CONTRACTORS. 
chool of Techn ology eee ee Object PRINCE REGENTS LANE ESTATE HOUSING 
JNIV Tepasegp mney be org wnd. cuien of conditions | The Port of Zgndon Authority invite TENDERS for the 
(UNIVERSITY OF MANCHESTER). Pry ~ suieiale of quneal ee of rong BB ta aoteee Rea, 
Principal: J. ¢ ay A ecangg 8S A. a Fellow of be obtained on and after the 22nd inst. at the offices of either | SEWERS, een WoRK. and Contingent Works to be 
Mr. J Wi M. Inst. C.E., Waterworks carried out in connection with the Housing Scheme, Prince 
The Session 1914- Wie cpvetes ulation | Town Hall, Bradf or Mr. Joseph Garfield, M. Inst. C.K. t’s Lane Estate, West Ham. 
and Entrance Examinations will b be held in io and Sep- Wi meer, near Shipley (5! i. e drawings can be inspected between the hours of 10.0a.m. 
tember, Apperley id. Rly.), op payment of the sum of Five | and 4.0 p.in. on ordinary week-days and between the hours of 
The Prospectus, forwarded free on on, gives Guineas, which sum will only be recei 4 | 10.0a.m. and 12 noon on ys, and copies of the contract, 
lars of the Courses leading to the Universi! versity bona fide Tender urn of all the di general is of quantitics, instruc- 
Degrees ms the Faculty of Technology S “the following The tract will be let oh ag the Contracts | tions tendering, pewteg ry ender be 
Mr ECHANICAL ENGINEERING. Seeceal hogswamnens bo votancoubels tend te sean of baie ae tie obtained rom the age and afte nagar Fort pgm 
ELECTRICAL ENGINEERING, nunicipa | emer tbers tamed, and which ‘the will | & on applic ma at 200, 1 Sek ee eevee, Soe. 
P sign. of a deposit of 
Engineeri Sealed Tenders, endorsed “Out Sewer—Contract No, 21B aeeun after 
THE Cifestical. INDUSTRIES (including General | —Esholt," muse be delivered at the office of the undersigned receipt ota of ie Bae th a weer Mam rina 
—— hae ee ng, Bro ing, Dyeing, Print- | not later than 9 a.m. on eerie 20th July, — n with the instructions persons 
TTL TN it , and Metallurgy) The mn do not themselves to accept the tendering, accompanied by the documents supplied tor the 
7 ext IND lowest or any Tender. purpose o! f making up the ‘Tender. 
PHO Y AND THE PRINTING CRAFTS. FREDERICK STEVENS, Tenders are to be delivered not later than 10 a m._on 
ARCHITECTURE Town Clerk. | Thursday, 25rd “aaly, 19:4..In_ the evert of ti 
Town Hall, Bradford, te not being settled on or before ish July, ip 1s | § 
9th June, 1914. 964 bo postponed te 


[niversity of Sheffield. 


DEPARTMENT OF APPLIED scien 
fessor Ru D. » M. . CE. 


, D.Sc 
sUM MMER COURSE. OF ENGINEERING 
WORKSHOP INSTRUCTION. 


The Worksho; neering OP sais tor of the 
University will dering the month of July for the use 
uiring a short course of 


of a limited number of stnden 
training in oma or Bsc of btn : ee — . 
iti in t ron Sho 
= Machine Tool Work oy 
Woodwork and Pattern: 
alent July Ist and cake I we my otk (inclusive). 
Fee for the four weeks’ course, A lis 
Application for admission to the aod should be made on 
an entry form, which may be obtai: 
WALTER SWIFT, 


St. George’s-square, . x 
jheffield. 987 





ity of Lincoln Waterworks. 
Tu_WATERWORKS ENGINEERS, CONTRACTORS, 
MACHINERY BROKERS, BUILDERS, &c. 
Waterworks Committee of the Council is open to receiv 
PERS ies SANDY gota 
Pumping way Rg Ae 
Lancashire and 


uit ngines, ‘eed 
Pumps, Crane, Winches, Chains, Cast Iron Pipes, 
Valves. Filtering &e. 
Schedules perm: to view may be obtained from Mr. 
Charles aterworks ineer, 


Horobin, W 





Chairman of 
endorsed ° Offer for Plant,” 
on or befure Wednesday, the eth July next. The highest or 
any offer will not necessarily be 

wM BAGangx. 


‘own Clerk. 
Guildhall, Lincoln, 
2nd J June, 1914. 1053 





[Jniversity ot ot Manchester. 
FACULTY OF SCIENCE. 


DEPARTMENTS OF ¢ CIVIL, MECHANICAL, 
AND ELECTRICAL L ENGINEERING. 


Pyeng COURSES of srupy, extending over 
, are arral egress tn. 
Mechanical, and ~ cal En a" an ori 
The Civil and Mechanical ng Laboratories have 
been recently — ped min new plant and apparatus. 
scree Electri neering A ry is housed in a new 
milding which was opened in 
A Prospectus, giving full a of the Courses, will be 
forwarded on application to the REGISTKAR. 
The SESSION COMMENCES on the 8ra of OCTOBER. 
Professor J. it Perse vi, Diss ES, MI. Mech. E 
A.M. Inst. CB, AM Inst. EM, Engi ix 


Professor R. Beattie, D. Sec., M.L. eR ae neering. 
Professor Horace Lamn, Se. >» Liv. F.R.S., Mathematics. 
Profe: ssor H. B. Dixox, MA Sc., Pn.D., F.B.S.,Chi Chemistry. 
Profesor Sir Enyest anh M:A., D.Be., Ph.D., 


Physics, 
Profesor ‘sir "T. H. Howtaxp, K.C.1 E., D.8Sc.,» F.R.S., 
ology 
Professor C. A. Epwarps, D.Sc., Meteiuryy 
aaenete ate Professor E. Saxpemax, M. I C.E., directs the 
idies of students specialising in Water Supply and eine I 


(tounty Borough | of West Ham. 


MUN NICTPAL TECHNICAL INSTITUTE, 
ORD-ROAD, E. 
JUNIOR ASSISTANT 











XOMFO RAT. 
APPLIC ATO NS are { vited fect 

hy {I IL ind MROHANICA ENGINEKRING. 

shop ex Marionees 'e a good scientific training and work- 


Sal ‘ty £120 per annum, with “annual increments of £10 to 
preorms of application and further uv 


hiained 





from the Prinej on 
Applications n= | potporn To} selampod addr env Taly 
H W. Peaigees 34-4) 
_ Sth. Tu 10, 1914, . Town e 





N er panecemne 2 Institute, 


The 
TION f the above I 
DEPA : 1 “ie POST zai i Tin the BAGS ERIN 
and ify possible 
uencing salary 


Appointment to date pera the Ist 8e Ist September, 





the CST Ay nae eh pec fermete be ovtained froxn 


(Jounty y of London.—The London 


Conny eed invites eee os ~ PROVISION 
of AIR-W. 


and ERECTIV. a new G SCREEN in 


builaing 
eg date tor the receipt of Tenders will be 


ter date as may be fixed. 


109, Leadenhall-street, 
26th June, 1914. 


F. AYLIFFE, 


E.c. 
1120 





ig Bengal and North-Western 


argc 
‘he Directors 
SUPPLY and DELI 


uray, ag ITED. 
e TENDERS for the 


RED aoa. WHITE, 


0) METALS (COPPE TN and ZINC 
eH) eS geet ryt a a 


jpany’s offices. 
rand marked “‘ Tender 





for gl = whee Lead,” 


or as 


case may be, are to be 
later than noon ss the 7th day of July 


1914. 


For each ification 


& fos of 10s. will be cherged, which 


cannot, under any circumstances, turned. 
The Directors do not bind themselves to accept the lowest or 


By order of the Board. 


any Tender. 


237, Gresham House. 


ALEXANDER IZAT, 
Managing Director. 


Old Broad-street, London, E.C., 








[he E Electricity Committee of 


aioe tion invite TENDERS 
for the PURCHASE « of a DEEP_WELL PUMP, 5000 
hour. he snag particulars and 


m™m 

road, t Cana gpeerenrggten te 
enteeeenes, te ust — ed not later noon, Wednes- 
day, Ist July, 1914. order, JOHN NEAG Borough Comp- 

troller, ‘Town Hall, a ton-under- -Lyne. June 17th, 1914 3 





he South Indian Railway 
MPANY, JAmited, are prepared to receive TENDERS 
for the SOUP. ‘LY 


No.1. BRIDGE WORK—7 spans of 20ft. sq seg a 
é mut 
15 spans of 40ft. square , 155 tons. 


dec! 
No. 2. SCREW SPIKES—N5. 463,460, for 3b Ib. 
No. 3. STEEL BEARING PLATES—No. 353,000, for 
Ib. about 51 tons. 
No. 4. FISH-BOLTS, NUTS, and WASHERS—about 


Pe sey iy and forms of Tender may be obtained at the 
Lan by the Chairman and Directors of the 
Railway Company, Limited, marked ‘“ Tender 
a Bridge Work,” or as the case may be, must be left with the 
ison later than One o'clock on Wednesday, the 

pany are not bound to accept the lowest or 


an’ 

Zz ‘which will not be returned, will be made of 20s. 
each for Nos. 1 and 2 and 10s. each for Specifiea- 
tions Nos. 3 and 4. 


Co; ee he ines Pm meen at the 
offices of Bal we Fela Inst, OE , Conmalting nt 


neer tothe Company 
bas E. ve cain com. 
for Managing Director. 


Rails, 


Co ea to 


Westminster, S.W., 


23rd. June. 1914. 1084 





icester Urban District Council. 
ck bilder weed capable of wane, + Eames 
vine = ice wil ined in yo ee 


th on tit servii 
and tpn ig e wal . ying ices, 


other work by the 
on ““ Water Fitter,” Dee age, 
ence, — ired, and when d hh copies valawe 
recent 
the 6th July next. 





to be sent to me not later than Monday, 
E. F. ee. 
lerk to the Council. 
1085 


Bicester, Oxon. 
ee nee ——~ 


Notice.—It Has Come to the 


of ee BE Cae &. Ltd., that 
forthe proauction of A ag liquefaction’ of wg mo 


orm, Ay been offered for sale in this coun’ 
NOTICE IS HEREBY GIVEN that the BRITISH OXYGEN 
Co. are aration of of the a DE — 


Thett rg ts have 
py the final Court of after 





Wake an ge tee Bridge 


BP occgme ge bs to & to tate age, previous 
cspected.— ADE y in the first instance, 
tobhe HORSEHAY Ck co., Shropshire. 1035 « 


Wet oe Engineer - Draughts- 


EM og are petieeel is =e Fagen and anny 
al” 
ont 8. eHOIG | (Grincby) in ae 


ee for pe ee West 


Africa, a a pn ge MAN a 
Manuincture 6 now- 
ledge of the chomintey- required f font thie in ine se ental . 
tate > OX) — and salary —" an 
Nightingale, Liverpod PITS « 


Wanted for Small Repetition 
on — and Boring a cemmet an EXPERT 
the Work. State age, experi- 
= 1057, me ice, 





fish Docks, origuby 








Work 
MAN to ee Tools and Su 
$3. Norfolk-street, St Strand, W. 


Wanted Immediately, a Capable 


to Design Paraffin Engines for Launches and 
lichiien) Piants to Admiralty requiremen Only those oy 
on understand the Sor and have held similar 

















connection an the heating and ‘Ventilating —— 24th June, 1914. 1106 —Ad 1047, meer Office, Nor on oi 
Schools 48 oes — RIBBLE NAVIGATION. tons nged ap Wc. ‘ . ™ 
rstanstroct, Whitachap The © Corp oration of Preston ented, in London sense 
The_sgeiteation, drawings, form fe Tender, form of — for the CONSTRUCTION of TWO with Training deh aenebiiet 
pratenets Se. say by obeaiaed t a eens the Chief Engineer of the | SUCTION HOPPER t DREDGERS, each of 1500 tons capacity. n good wingcoffico able towake out ee ae 
ment to #4 Cashier of the ne Connat oan 21. Phils ieonst oie Bon of £2 us., which will be returned on receipt of a bona natide | est 5° mates, draw up ir age 9 me, Bh. re ' aan eee 
be returnable only if the te tenderer Shall’ have sent in a bona fide Tender. required foi works— Nyy: bg Lartenp~ poe pea 
Tender, and shall not have withdrawn the same. The co Sealed Tenders, endorsed “Suction Dredgers,” must be Boone once, age a at -—— t ~ 9 d a 
tract documents bmg be inspected before the 5 payment of —— to the Engineer at his office by 9a.m. on 18th July, ngs, wye: maon. A 


the fee. 

The person whose Tender is accepted will be — 3. & the 
contract to pay bey at rates not less and to observe hi of 
labour not than the rates and hours set out “in t the 
Council's lis of t 's Si ing Orders 
as to its conditions of take fun tories | are given in every 
issue of the London Cou Council Gazette. No Tender 
received after 11 a.m. on lath day, July, 1914, by a anna 
The Council does not bind itself to accept an 

LAURENCE ‘GOMME, 


Clerk of the London County Council. 


County Hall, § -gardens, S. W., 
Sat eres 1914, 1104 


Fixtension of Date for Receipt of 
TENDERS FOR LIGHTHOUSE STEAMEKS 
UIRED BY THE 
COMMONWEALTH OF AUSTRALIA. 
It is —— notified bre Biot ae for the above, which 








JAMES BARRON, M. Inst.C.E., 


Dock Offices, Preston. 


Engineer and General’ as 


Wanted, Works Manager for 


‘small country | namtnoning, fe gece Applicant must 





[the (Great 


Indian Peninsula 


RAILWAY CuMPANY. 


‘the Direc are pre} 
SUPPLY of the follo’ 
Helical and Volute 8; 
Shee! 


, Ropes, &. 
— and torms of ‘lender moe be outamed at at this 
it of the gpI 


pee en ¥ my eer min 
tc pag rol lt 


receive TENDERS for the 


ings. Carriage Fitings. 
ac. 


Hemp, 
Lge for the hich pay- 


a 





in 
the undersigned, nomen 6 Tender tor 


Volute 


Soaerinen the 
a.m. on ane. the 2nd J 
e Directors do not 


“yo 
Helical and 
case may be, not later than 11 o'clock 
‘uly, 1914. 


it. bind themselves to accept the lowest or 





re to hav de Melbourne by the 12th A: any Tender. ‘ 
i914, can now be received up to the 30th SEPTEMB othe” R. H. WALPOLE, 
Further iculars may be — from the OFFICIAL Com 
SECRETARY, Commonwealth of Australia, 72, Victoria- pany oe Co penell-aven 
oe, Yee ST: 105 London, 2th June, 1914. 1118 
TU ENGINEERS AND OTHERS. 
amorgan and Carmarthenshire e Metropolitan Asylums 
ane. NEW ROAD BRIDGE 4 E AT LOUGHOR. ARD invite TENDERS for the Sy ae EY of 
regen AND fi RS. NEW STEAM BUILERS and INCIDENTAL W 
The Join’ above County Councils invite fg ory bam wm tera td ~» in ied ee sy By 
DESIGNS, SPECIFICATIONS, and FRADERS for _ PRO- | ings and by Mr. W. T. Hatch, 
VISION Samat ON, cn IN of NEW | M. Inst. C.E., M.1. 5 
BRIDGS, to. carry the Swani ‘and idanelly main road over on” raings, Basen yom of con Cae yo and 
the River Loughor at Louguer, & in su ution for ae Ea ank LEC. ynand tap gemet — red eh th, 
the conditi id eral particulars, with a plan can then beo! paymen' a de 
BO A fied on apphieation at the ofiee ofthe | #8. ’ The amount of the deposit will be he 
County Surveyor, count; fis thays Park, Cardiff, where | receipt of a bona fide Tender sent in accordance wit! © 
also the plans of the ———— the form of Tender, and after the specification 
8, specifications, and ders are to be deliv and drawings have been returned. 
free at the County Surveyor’s office above Tenders, addressed as noted un the form, must be delivered 
not n 12 noon on Saturday, tied itastt’ co maspe ony the Office of the Board not later than 10 am. on 
The Joint Committee does not by itself Monday, 20th July, 1914. , 
— hy dimpetion of the Joint Corami ittee, T. DUNCOMBE 2 the Boar 


. MANSEL FRANKLEN, 
877 : Clerk of the Glamorgan County Council. 





June 22nd 1914. 





m in = reapable 
turning, ig, fitting, as and ay ble 
age. go. state 6 age, qualifica 


of tone, ref Ags ri- 
ence, and wages requ ARROWS: = ‘CO. tia, 
Agricultural and General Engineers, Banbury, Oxfordshire. 

A 








Assistant Manager Required in 


Milling agg aii Tool bs yet must have a 


Sone knowledge of t ess AD tent to take 
charge of the a titling ry ooing ag eg — 
Address, with f ull iculars — | L, >. 


mce, age, &e 
Engineer Office, 33, Norfolk-street, Strand, W. 


apable Man (Young) Required 
Cpe Fotimating —* JA mdéence at E neering 


hanes of oan ay 
manent. mgs ~* suitable man. —Address, stating age, ¢ 
eee 950, Engineer Office 33, Noctolkebrost, ae 


1 . 
Fr eraaee and Conveying 
Bo ge feng <nanbpcohesliahed firm wish to ones 
their business and REQUIRE the SERVIC 
Mr an ENGINEER with an established connection and velinble 
experience to sores, orders and generally assist in this depart 
ment. Address, P7165, Engineer Office, 33, Norfolk-street, 
Strand, W. P768 » 


SMALL PERE OT ET 
SITUATIONS, FOR SALE, &c. 
Paeus IL, Il, IV., LXXVI. 

% Paes ext 


Subject-Matter Index to Advertisements 
Paes UXNY: 



















































il 


THE ENGINEER 





= 


JUNE 26, 1914 
—————- 








ie 8 -Draughtsman Re- 
IRED by Sawmill Enginvers to Control Tool Dept., 
rs, Mechanical Staff, Corresponcence, &. Ex,xrience 
h woodworking machines desirable. MaheDek ee 
and reliable man only.—State experience andy WC 
&e., to 1046, Engineer Office, 33, } orfolk-stisst, ‘Strand, 


EPs Wanted with a 


MERCIAL training and Eastern trading experience to 

sent British Company in French Ind ina on salary 

Only is oomaaee red. Give 

ence ge nd salary eg 

di Engineer = = 4 
A 








fall information as to ex 
Testimonials essential = 
Norfolk-street, Strand, W 


TxcHNICAL CORRESPON DENCE 
oung Mechanical Engineers, 


with good general and a essional education, entirely 

familiar with German, are WANTED for the Sales Depart. of a 
Berlin firm of international reputation, to take care of = 
extensive English-German cor 
ferred are those who have had experience in water, aoe 3 
steam fixtures. Position is permanent, with chances 
advancement.—Applications. in German, giving Stent at of 
—- and experience, reference, and desired salary, under 

5a. care of Rudolf Mosse Advertising Agency, Berlin, 


W anted, a Com 


TIVE DRAUGHTSMA 











mpetent Lovomo- 


thoroughly acquainted with 


modern Main Line Practice. State age, Wage, and qualifica- 
tions. — 036, Engineer Office, 33, Norfolk-street, 
Strand, 10% a 








Wanted by Motor Car Works 


near London, a first-class DRAUGHTSMAN with 
.—W rite, giving full particulars 
d, to 1035, E 


1033 a 


experience in high-class desi 
of age, experienc, an 
Office, 33, Rectal strost, Strand, W.C. 


W anted, Draughtsmen, Accus- 


TOMED ’ to Struct Work and eating» gy anal ‘on- 


veying Machinery.—Apply, stating age. 
cxpected, and enclosing copies of ntkeoniake to SP SPE e. <CER 


and CO., Li» ited, Engineers, Melksham. 


Wanted, Draughtsman, for 
Civil Engineer's om ene wea h Age about 24. Able 
te use theodolite and level ; 


and buildi construction. Perman — —A P796, 
Engineer Uffice, 33, Norfolk-street, Strand, W. 06 
W anted, Her Well 
=* 4 all ‘the branches of Motor Vehicle Construction. 
—Write, givi rticulars, to 1798, Engineer Office, 35, 
Norfolkr-street% Strand W.C. P798 a 


a 
W anted, First-class Motor Car | , 
DRAU GHTSMAN at a salary of about £3 per week for 
large firm near London.—Write, stating age and experience, to 

Box 1725, Willing’s, 125, Strand, W.c. 835 a 
W anted, Head ee ae oa | 
for Railway Carriage and rine Stock. 

Must have had works training and experience — Be 

organisation. "S ieee 1031, Engineer Office, ae Norfoik- 

street, Strand, W.C 10314 


\ anted, Junior eee 


ust be an xccurate tracer. argerey: P799, 


Office, 331 Norfolk-street, Strand, W.C. 
Mechan coal 


W anted, Junior 





























oundry Foreman Wanted for 


all fou! 100 hands); must have first-class e: 
Ab ~* jae introduce modern m 


ence, able to reorga. ise 
eg gg ee 
in confidence r ‘ orfolk-s' . 
Strand, W.C. 1065 a 


ineer (German, 29), 
hnische Hochschule, Munchen, 


Mes Eng 


Situs wt Seroug hly trained, fam: fo 
Ic are special ' in 


Kiet a ly experienced in water 
POSIT serge same, and steam turbines, SEEKS 
jverty ‘to BELOW, 2, Liitzowstr., “Naw burg 

PTs ws 





Machine Py Foreman Re- 


to Good ‘orgutiser Perk, hed 
tools and si toariam 


Cito, 8, Nort slag ‘ng ‘Aes, wage, ane © 


Wanted, ete _ 


basting Pants oan ST, STAND? DARD D ENGINEERING Co. 0., 


Ltd., Leicester. 
Large Firm of Gas Engineers 
ACANCY for a smart and gy ape 


have 
GENTLEMAN, to act as ntati te age. 
—Adcress, 1068, "Engineer Office, S Norfolk-street, "eran: 











Engineering Trade _Hepresenta- 


VES.—A London are, with several lar erg A wr speciali- 
of ineers, WANTS Exclusive = 

perce ena ag for defined area.—State (in content age 

experien ,to V DUR 


Haddon’ 's S Advertising "Odices, Salisbury-square, London, K.C! 
A 


‘Travellers in Engineering 


ties for all 











oraatare WANTED to take an additional 
for an article having — 

interest to tirms mantieotitried or selling internal combus 
~g B> a4 


“= of all types _ eg 
i ae hose with iene iy knowledge a 
«hn 1075, Engineer 0 3, Worfultettest Stra a 


W anted, a | Drawing-oftice Clerk 


office routine work “for motor car works near Keodon.— Write, 
givi particu! age, experience, au ry expec 
Sngineer Uffice, 33, N: ik-street, Strand, W.U L- 








a 


W anted by Shipbuilders and 

Dock Owners at Guage an ESTIMATING CLERK, 
not over ot for new and re Must have had drawing- 
office experience and filled similar position 





neds ment at £25 per month; Tg 2 id out and 
ply, stati qaeptienen, th imonials, to 
SPOCK TUN "znd CO., 16, Phil hilpot-lane, London, E.C. B89 a 





W suited, ie in eke ta wt 





— &c. Permanent position 7 table man.—Address, 
riemone oe, Beet, Smo aN ‘olk-street, ree, Sand, | 
uotation Clerk, Young: Ener- 
GETIC industrious, araty with Be cnt 
and hi e ing ex) man td TRED S oy lage 
ia Preqrebiive ponition for good man Ad Radress, PTS2, Rugi- 
ueér weet Otte, 35, B Norfolk-street. Stra we hee 
Buyer of Great Experience 
and ~ en is DESIRINGa cuere Many years 
with LARGEST ENu HERE} G COMPANY; ascd to all 


raw and finished guppies ; unique eines of markets.— 
Address, P787, Engineer Gries 3s 





DRAU GHTSMAN, qs sag and adaptable ode 


needs of ne —Ad a 
salary , to 966, En: a Othon ‘Norfolk street, 
Strand, W Ww ‘Cc. 





Successful American Blast. |z 


Norfolk-street, ouned, 5 Ww. a 
A Suabhaee anaes MANAGER is OPEN to EpasaEmnnt. 





W anted,Smart Young Draughts- | ‘oction eee cel prema aaaapemaak, Betta, iow yueaeeoren, 
MAN, éxpetiemosd i in Bridge, and Structural | b.sic and r and special f Large ex- 
Steelwork.—State age, experience, and required. to | perience in delling and i furnace Highest 
JUSEPH WESTWUvuD and CO., Ltd., Napier Yard, eg ll- | references.— Address, 965, Engineer " Office, 3S, Norfolk-street, 
wall, E. 110i Strand, W.C. 965 B 





Briuge and Structural Draughts- 
MEN REQUIRED. Must be first-class men, well up in 
Railway Bridge Design. FI nae vor phe will be considered onl 

from men with several yea! expert. 


ence.—The CLEVELAND ) BRIDGE co., La, Darlington. 





ustrian (rentleman, Age 2z, 
ctiomnits, DESINES to ENTER OFFICE. of mn noes 
without salary. Address, 1097, Engineer Uti, "33, Norfolk- 
street, Strand, W.C- ” "1097.8 














street, 
ommercial Vehicle D:aughts- Ae agnor, Sound | &: 
MAN WANTED, with 2 of up-to-date Com- hni estas. = several years’ 
Warkin-eueet, Beant wk —Address, 1099, eer Office, 33, ri with e of the best 
Norfolk-street, Stran: Cc. 1099 a ‘American auto. firms and an wo in aed and accurate 
[raughtsman Required with WORKS of asf, W ee WANaGEn 
experience in W and Tramway Cars for | witha 


agons, Carriages, 
Estimating Department of large firm of rolling stock builders 
to check and be responsible for quantities 9, broines stating 
e, coeens and wages to 2779, E ice, 
Nortolk-street, Surand, W.C. 179 a 


pr aughtsman Wanted at Once, 
well up in Marine Oil Engine Work, a capable, accurate, 
and quick man. State age, RT Nok and required.— 

Address, 1064, Engineer Uffice, 35, Norfolk-street, aes a. 


])raughtsman Wanted. — Only | x 


experienced men need apply.— te see, salary, _ 











-_— P71, oer moftice, 33, Norfolk-street, = Pecans, 





(jommercial Designer and 
DRAUGHTSMAN, varied pxbetionce, WISHES toTAKE 
poh ae ig oe SIDE; salary not first Py ee = 

P765, Engineér Office, 3, 2 cetotk-streot, S w.c. 


(Jontinental ae eneuae of All 

pen Cepaeteces ENGLISH ENGINEER. 
lence in um.— 

Fontes roe rue See teat Rab. 119 B 








cupertense, to HEAD DRAUGHTSMAN. 
, Ltd., Newark-on-Trent. 1076 4. A 


Bae Draughtsman Required, 
used to High-class Automobile Work. = vply. mating 
age, experience, and salary ge to D. NAP. and SUN, 
Limited, Acton Vale, Loudon, 1034 a 


Leading Draughtsman Wanted 
by small tirm Iron and Wood Buildings, Roofi: 
aud the like. Full knowledge of strains and stresses eat 


=Apply by letter, statin 
full i and ear eat bere (rh (which va | 
be treated as tonfidential), t6 the Ma ER, ‘Dar —r 
Construction Co., Ltd, Bauk Top, aieaen. 


echanical Draughtsman 

WANTED for General Engineering Works —Address, 

stating qualifications and wages required, 1638, Engineer Office, 
33, Norfoik-street, Strand, W.C. 1048 a 


Reauired, Junior Drau ughtsman, 
used to Engineering Work, with ¢ mathematical 
knowledge, capable of calculating strains. Near London.— 
Address, 1070, Engineer Office, 33, Norfolk-street, wee we. 


W anted, by a Large Firm of 
Chenin Manufacturers, a Capable FOREMAN, who 


has had experience in the most up-to-date methods of making 
casemeuts. Must be a good organiser, and capable of control- 


ling a te body of men.—Address, stating age, salary 
required, and giving full particulars of experience, to 998, 
Engineer Office, 33, Norfolk-street, Strand, W.C. 959 a 
‘ 
anted, First-class Foreman 
for Automatics; Turrets, and Centre-lathes for large 
repetition works near London. — Address, giving particulars of 


fe. experience, references, and wages ee to —- 
iecour Office, 33, Norfolk-street, Strand, W.c. ” P783 


A Capable Energetic Foreman 
(MOU ns to Take Charge of old-est sblished — 
Foundry (London). Good wages to competent man.—Apply by 
letter, stating previous experience, to P780, 


ngineer Office, 
33, Norfolk-street, Strand, W.C. £700 « 


Assistant Locomotive Foreman. 


UIRED, YOUNG LOCO. ENGINEER for 
setae rica, with — and a shed experience ; 
er 
Coops, 5, 


eferred. ray ot y letter A. B.C., Box 860, 

pthall-court, ft E.v. 1llta 
oreman Fitter Wanted, Having 
experience in aed Steam Engine Parts. Must 
have heid similar te ex) ence, age, and salary 
required, R. GAR) EIT a and SONS, , Leiston. 1088 a 


Foreman Over Brass Finishing 
Dept., Maachester Works ; must be smart man, with up- 
to-date experience in manufacturing cocky, Valves, a 
cators, &c., on repetition lines; non-union. ve age, sala 
and experience, and say when at liberty Address Ti 1@, 
Engineer Office, 33, Norfolk-street, Strand, 1100 






































iesel Engineer and Designer, 


29, having 10 first-class ex, 

fng_am of Diesels, is OPEN to AC. EPI « 2 
= TLON ot REs¥u. pane gt & BaF 764, i oe 
Uffice, 33, Norfolk-street, Strand, W.C. 64 


Engineer aud Sg Ee weet 


lants, &.; technical tral nung, drgugnamia 
A plata P79, Engineer Office. eefolesizect E Strand, W.C 





1 wart, Be 





Engineer, (z4), Mechanical and 


a we loco., Newcastle-on-Tyne elec. supply, 
cates, 





Stud. LC E ’ L.C.E. exam., several certifi 

full technical pie cs SEEKS BEK'1'H.—Addre P750, 

Engineer uffice, 33, N ik-strvet. Strand, W C. 50 B 
A.M.LA.E., | 20 





E2gineer | (28), 
bile, sound works and ons 
of large staft 


experience, overhauls an ma? — to control 

manager of valiuees rm of light car manadaateners, 
DESIRES RESPONSIBLE POSITIO IN, Sales or Works, or 
as Manager of good Sorte = om for development keen 
worker ; highest refereu bf ble gg —Adarem, 
801, Engineer Uffice, 33, oT rionesureot, nd, W. 





\ngineeri Student, Had 4 

STUN dort ta coll — vering tr, bw md 

SATUATION ring, college racelae, Pesan crurae 
Strand, W.C. ¥774 B 





‘ ») 3 
—— of Good Family, 
who speaks French fluently, with ten cn experience 
and motor engines, thoro hly able a firm 
pepe kar ata po SEEKS SIT fag would worth three 
mrt without sa: ve ca 
ore ame bo” Bi gincer Office, 33. 35, NorfolkstFeet, 


Mera pier ea 
NE 








APYrulIN NTMENT oF 

ae a ot mam and practical. iSpecialint : — ches of engines: 
inet evaporative and ejector condensers. —Adi > 
Engineer Office, 33, Norfulk-street, Surand, W.C. is 





Manufacturers of Motor Vehicles 


Li Aare glace of an BAGIERES ore 
TE with the adv: The lai 


invivea to COMMUN ACA’ holy m¥ 

18 phn having for twelve 

ad cree enn tian wef ne ae tk es 
ve some e al 

he is prepared to offer his services in a consultative 

capuatiy to a frm of standing who who require the services of an 





engineer He is fully qualified first-class gns 
on a commercial basis and poswenes also a Storough nea 
of modern shop practice and 

advise on vay m .tters relating to uesign, ciation, and s a 
managemen Ps, Engi r Office, 35, N ol. 
street, Strand, i, W.C. Pre R 








Mechanic Engineer, Technical 


ons, REQUIRES POS years’ vari oaperienss - respons posi- 








r. A. Klemin Schmidt, B. 


GL, 1 
in PREPARING for the INST. Gx INST et Aa 
the 


ONIVERAITY EXAMINATIONS.” Cournot cont 
I 
since January, y, 1911139 PASSES and 18 siiention Hew 
a , ie and carefully came 


study 
P5091 
STRUCTURAL STEELWORK 


CORRESPONDENCE TUITIO 
























































PUST as MANAGE Engineering or h tuition in BRI WORK 
Mamfectri Business, or would join > 2 Junior Partner all descriptions, BUILDINGS ot all types, RoORs 
investi —Address, P777, Engineer Office, 33, Nor- es secriptive Rooke ran 
pe — Em ame ngineer ae snental reueat Send for descriptive Booklet i (5th wen 
MIDLAND ENGINEERING BUREAU, STRAN 
echanical Engineer 27) ——— 
ANE sn Ie, Just Fetumed from abroad, | DESIR Tok Engi neers Going Abr ad and 
ledge ; used to ¢ Couiteol of men, © qeseetignt testimonials, Prefer PRACTICAL LviNernverion in SURVEYS vine AY UIRE 
contractor's w + ahsend, ne , P770, Engineer Uffice, 33, LING, &e., on varied a nsive surveys — ré i Trew VEL. 
‘olk-street, Strand, W.C. P770 8 ver Gftice, 3. Norfolk-ctreot: Strand, W 5. i! 
A] ee 
) odern Foundry Manager, Wanted, Agent for Steel and 
in Uni ted Staten B DESIRES PROGRESSIV ie Pos e Cor) hone Small yok for hoe by well-known 1); nD. ~Add 
EUROPE. Te ira " band ed sducnted | foundryman 992, Engineer Office, 35 . Norfolk-street, Strand, W { ay 
of proven a 07 executive an ‘ourteen yrs. 
practs ical eaperience in tain, sven i in United Stebes, W anted, Selling Agents for ¢ a 
idin; ing, at = nts for rapid and reliable Paratfin Vaporiser. tions 
economical producton ‘ot high-¢: castings, for for pumps, air fro I giem calling on nat of all ny 
marine engines, gas ucers, steam, Kerosene, and. gas FA erator I Eels aes aera, 1074, Engin he 
oroug » 
Pn man ; ‘caarried strict! Le ; 38 ; 
pany tretly Femporare; age 38 yr Ag gents Wanted in F ‘ollowing 
Engineer Office, 33, Norfolk-street, Strand, W.C. 1014 districts for SALE of first-class EN INEERIN 
— - SPECIALTIES :—South of England, Easter ‘Con aie, 
Pesition ot Trust, Under Works | North Wales. Routh Wales, Irland —Adares. th fall 
Manager, DESIRED by Young. Meoh. Engineer ; 12 : net, Se 
Keres, P70, Ragiooe tin 3 Norflt sret, he, fi * 
’ ol -stree’ ran 
Lo jg ae and Manufacturers o ot 
ENGINEERING SPECIALITIES unr ented i 
Federated Malay States are INVITED 
[he Late Managing Director | § rk og EO ea A EL 
firm of internal Ty 


e 
turers is “OP. N toan apg <= a in ap ition of trust. 
Good organiser, eoergetic ; —_ pee le references — 
Address, Engineer Office, 35, N orto street, Strand, W.C. 

B 


Works | Manager (34), M_I. 

E., will shortly be DISENGAGED ; civil, struc- 
tural, mechanical, and bri palienng Seinese, with first-class 
experience at home and abroad ledge of Spanish.— 
Address, P640, Engineer Uffice, 33, Norfolkatrest, Strand, W C. 








Y oung Engineer, J ust Fosigne’ 
from ace Vv. Engng. Dept, anxious for APPOINTMENT. 
Automobile and rience in nd D O.; certifi- 
cates.—MANN, : ‘Abbotsfor -avenue, South Tottenba 
=D 


sJamor,,.D Draughtsman (General 
v 


<a ) REQ ES CHANGE, witha t of 
Sho experience. Good references. ce. Not afraid 


“t work SU Urtos , c/o Fisher and Sons, Co 
neers, Pontypool, Mon. = 








Megtenice’ Draughtsman (26), 
RES APPOINT 


with works experience, D ENT; 

winding ~ sicetimoninls. "Adres e735, 

Engineer Norte 

[oy General _ Foreman, 
P general oil engines, 

poe en og rt, energetic, ean Strand, W. waa a 





P7868 
Jroreman Erector Desires En- 





GAGEMENT abroad. Capable of sole om 
books, level and foundations ; just finished ro) in W. 
Africa (24 years). Varied exper nce, eye ns bridges, 

headgear, screen ee oa 
Oy pagar Sos, Rapincor | * 


vernment 
Norfolk ctreste Strand, W.C. 





Gentleman (Fn ineer)at P resent 
eit, England, DESIRES AGENCY for AUSTRALIA for 


eavy Machine and a Tools of well-known 





x ‘Well connected in New South Wales.—Re) ly, N 8 W,, 

¢/o Street's, 30, Cornhill, London. 2 "Wal G61» 
erman Business Man, with 
technical training, headquarters in Mi! WANTS 
fant for Italy of manufacturers, speciality ‘achiner 


ITAL NVER. 


recommendations. — "ig to 


TRETUNG Brief_ostamt, Berlin. 
ENGINEERING 
PARTNERS AND PARTNERSHIPS 
are obtainable through 


WHEATLEY KIRK, PRICE & CO,, 
Engineers and Valuers, 


%, Watling-street, LONDON, E.C. 

Albert-square, Manchester, 

26, Collingwood-street, Newcastle-on-Tyne. 
ESTABLISHED SIXTY YEARS. _8p_ 


A Bioeng with £10,000 is 


CIRED in a_well-established Sanwindiail 








Business (N. of England). ee exceeds £50,000 p.a., a 
audited accounts show excellent Present output sold 
for five years. Capital requi "to increase plant. Wo 


interest either a young engineer or business man deal 


active occupation or a gentleman wishing to attend 
meetings onlv.—Particul from Messrs. ARNOLD and CO. 
76, Cannon-street, London, E. 1109’ 





Partner-Director is Requirod 


A who will INVEST £3000 to £5000 further working capital 
in an old-established Malleable Iron Foundry, Midlands: 
turnover <n, 000 p.a , with ample room to extend.’ Works well 
to closest investigation.—Particn- 





Foundry Foreman Tae at 
present the b and brass foundries, also 
= shops, of wel eeewe arm, would be “ to_hear 
mm of smears PROGRES VE PORTION 
7 oun abilities. 
iser; tactful and capable hanalee of men. 
ienced in eam, dry and green 


sand 
= Tabor, Muraford Ks &c., moulding machines, ¢ &e. 
Company's man. Commercial, van I , bonus, 
and bm ex! eee _ 
Ad P7282, incer Office, 33, aeirohh Se Senet, 





Positi m as General Foreman by 
a pone h practical and up-to-date ninth oes SS 43, with 

large and varied experiance as —- fitter , also 

machine shop foreman i works. Machine ¢ fools, 


in large mi 
oeed euine tnd wailwrighting & speciality ~ Address — 
Necretary and Commercial 


MANAGER (3), F.CLS., REQUIRES AProint. 


MENT. First-class erotentoons and ex org ~~ 
costing, nising, administr ati ce = ~Adares 
Engin 33, WNorfolk-stroct, Stra tra 


e #irm ut 
for a youth of 


A the opening 
Peep a cape Za POPs the trea og Bini to include an 
wing-office.— A: Engineer 
Norfelk. Strand. ODOT & 


Bey, Leaving School, is Desirous 
ies aemaeiell suena — ENGINEERING. 


GLINEER, 23, West Avenue-road, Walthaaasse*. 


E2giz eering Pupil. — Firm 
Contractors), em 500 hands, have 
VA CY; ie, Gabe af Ok vremgd excellent 


eeeetenie’ | ein Strand, W. a _— hbo 
ee — Firm, Marine Surveyors, 


wail ie Engineers, | have Ryle oni mium 
pe et nF ee, Will Willing 8, 10 te keane, WC w.c. ne’ 
pep. .— lhe Boroughand W at Water- | w 


ORKS ne .JAN Le. LO _ Lensington 
my aided ioe for a PU —Address, Town 


MICE and Stud. Inst. CE 


EXAMS.— ENGIN 
AC6.L, COACHES A ofthe above by CONRBSPONDENCH 
with the’ greatest success ; Fang & one non-success in bd ab last 12 


examns it onials ; terms moderate 
jet. Address, 2022, Engineer omice, °, 33, Rofolek tn "Strand C. 


Andi A.M.1I.M.E., 


EE. apd Stud. LCE. 
TUITION , CORNRSPON DENCE and ORA 


hi 
Noe N xNanons, Cain Ciniveratty.” Bagipeerin ering Tt i esa sie 


MATHEMATICS — a “SPECIAL AL COURSES. 2005 


Expert Coach, High Professional 


and Academic Hasouta, bas prepared men for tath 
Inst. C.E. Exam. since 1 not one failure in whole time, 
PREPARES for Inst. C.E., Mech. E. and other EXAMS 
Moderate terms. Address, 7304, Engineer ome, SS orfolk 
street, Strand, W.C. P384 1 


“ C.E., Inst. Mech. E.,and All 


Pa bg Ad ———. _ CORRESPONDENCE 
C.£. ane 244 out 


























L 
and “ i" Proxime Accssalt” 


of 20. a Tro yliss aon 
features for foreign candidates. Write for ule, eG 
Address, 1114, po ee Office; Sa, Novielk-strest, Strand, Tai C. 





STEEL SKELETON STRUCTURES. 


A COURSE of LECTURES CORRESPONDENCE for 
ENGINEERS, DRAG GHTSMEN, STUDE — For 
“THE WESTMINSTER ENGINEERING 


;) vneso 
"3, Victoriatrost, W estminster, London, yA 





quip everythi' ee 
ay ond fone. "go OLD and CO., 76, Cannon-street, 
Detee 2 Cc. 1108 « 


Dy sures with £3000 to £5000 


CIRED =. Re established General Engineering 

t ; excellent climate ; must be ayworker, 

po en oot eek ten Bey Return not less than £300 to 

21000 an A Director is now in in. —Particulars from 
Messrs. ARNOLD and CO., 76, Cannon-street, London, EC. 
1116 « 


Epgiz ineer (27), with £750 Avail- 

gine and Sey drawing-office, and commercial 
ex, mee, REQUIRES P. RTN ao or Active Director- 
pao dag in established Engineering or M’fg. business where know- 








ot machinery would be useful. jcme ne to Messrs 
ARNOLD and CO., 76, Cannon-street, London, E.C., Engineer- 
ing Partnership Agents. Established 1891.’ No' result, no 
commission. 1110 « 








eae Required with £5000 


£4000, who will purchase ye interest of a Director 
eS through advanced age) of an old-established Engi- 
— Contracting ey 4 (Southern county), making 

its of over £1500 p.a., with nearly £20,000 contracts in 
hand. ‘Audited accounts. Particulars from Messrs. ARNOLD 
and 60., 76, Cannon-street, London, E.C. 1107 ¢ 






A Exceptional Opening Pre- 
SENTS itself for an educated YOUNG N to enter 
London Engineering Merchants Business, offering unusu | 


a 
scope and promotion. Investment requi £2000 at 6 pr 
ond intercet and salary. +8 Tust contain full pe 


prvedide plicant. —Address, Engineer Office, 35, Norfolk- 
W.C. P800 « 
Engineer (Univ. Man), of Large 



















nd, 

a pean sen hd the Inventor bon Be Pategtee of an auto 
matic man ing an enormous 
industry, WISHES to MEET with PARTNER having £600 
to £8000 at disposal, and who would professionally assist him 
in introducing his system to manufacturers liere and 


al 4 
These machines are unrivalled in simplicity of construction 
and economy in production 







The returns from licences and sale of foreign a 
no gp and would recoup many times over original 
This undertaking is an exceptional and safe opening for 





young and susbitious engineer, desirous of controlling a0 
a Sie machine factory, and being associated with « 


Address, 1140, Engineer Office, 33, Norfolk-street, tee 


Wanted, Alternating Motors 


(Second-hand), 200 and 500 H.P., 3-phase, 50 periods, 
500-550 volts. — ply stating maker’s name, date when built, 
and price, to H. E., c/o Street's, 30, Cornhill, Lo’ ne : 


W han 


anted, Good Second - hand 
nee * 


MODERN Fue tee span 1000ft., load about 
056, Engineer Office, 33, Norfolk-street, 

Strand, W. 16 
Wanted, Good z0-Cwt. Double 
Standard STEAM HAMMER; cyl. l5in diam. Nao 


stroke.—Full jculars to 1096, Engineer Office, 35, N 
street, Strand. W.C. 


Wanted, Second-hand Electr 


hang ed a three motors), 
capacity, not less than 5 EN YON ihox Won 
d, Manchester. 


Wanted, the Following Second 
D MACHINES and TOOLS, o! 


rn desig 
and in git condition, delivered ul 


































L090. F 























Se eontal AT Milling 
Vertical Milling Machité, 






Machine, g 24in. travel ; 
in. travel; Horizontal Boring Machine, moving 
in. spindle ; 6in. Capstan Lathe, chasing motion ; of See 





cutti ie, hollow s: indie 18in. Disc Grinder : 
e brill; ain, Pillar teed 






sitiv 5 eared, hand and auto. a 
12m. Too) Grinder {Bench ¢ » tks Machine ;_ six ii 
Viecs; 61h, Parallel Machine Vice 1éin. Circular r Tate 
Tay Menge roy B a Vertical i; 10 HE ” 
otor.—Sta west price, giving full peri 





D. 
CROZIER, Garhetton, N.B. 


latinum Scrap, Any Quantity 


immediate cash. 








per vi 
eheptt Piet $080 Cit + ae 
{sora ele and CO., ‘cs MatkéeStreat ‘Manchester. “a , 








1914 


es 
re 


» SPECIALISES ao 
CH, 
ex comnliien = 
gation. Results 
LURKS, Allin 
fully answered, 
P5098 


ORK, 
iN. 
Ul types, ROOFS 


* ‘ ‘lea in and 
E (5th Ealtion, 


RAND, DERBY 


road and 
y cq ACQUIRE 
—Ad cr, bie, 


ae. 
steel and 


) firm A 
iW ' Aden, 


its for a 

“y pe only 
all t 

t Often Re 

1074 p 


“ollowing 
ENGINEERING 
stern Counties 
88. with full par 
eet, Strand. WC 

P773 p 


sturers of 
hrepresented in 
) to COMMENT. 
lk-street, Strand, 


————— 
t Present 
AUSTRALIA for 
Is of well-known 
~Reply, NS W., 

1081 D 


an, with 
Milan, WANTS 
ality machinery 
ITALIENVER. 

_1050 p 


ERSHIPS 
z & CO, 


n-Tyne. 
RS. 8p 


0,000 is 
Manufacty 
0,000 p.a., an 
sent output sold 
e plant. Would 
88 man deairl 
to attend 
RNOLD and CO., 


R~quirod 
r working capital 
ndry, Midlands; 
end. Works well 
gation.—Partien 
, Cannon-street, 
1108 « 





to £5000 
‘ral Engineering 
must be ayworker, 
sas than £800 to 
Particulars from 
L, London, EC. 
1116 « 





0 A vail- 
and commercial 
- Active Direetor- 
ness where know- 
culars to Messrs 
1, E.C., Engineer- 
. No result, no 
1110 « 


th £5000 

st of a Director 

stablished Engi- 

county), making 

),000 contracts in 

dessrs. ARNOLD 
107 


ing Pre- 
3 MAN to enter 
offering bere ! 
£2000 a per 
ain full. ‘oars 
fice, 33, Norfolk 
800 « 


of Large 
Stee of an auto 
9 an enormous 
ER having £600 
onally assist him 
‘irers liere and 


of construction 
foreign rights 
8 over original 


safe opening for 
f controlling a0 
sociated with 4 


k-street, Strand, 
1140 


Motors 
yhase, 50 periods, 
date when built, 
ill, London. 


Oft., load about 
; Norfolk-street, 
1056 F 


Double 


in ene Sin 

fice, 33, Nortolk- 
"1086. 
ben bly 


i Electric 


Soft. § 
, The yN ¥ rok 


{ Second 
t modern design 
sas ntal AT Millie 
Milling Machine, 
ne, mo’ vine, table 
otion ; 6 


f 
inder ; 1 in, ser 


1 auto, 
seein ; six 5i0 
cular Tables 05 

H.F 
i erica 
ll p "Pr6l 


Juantity. 
. cash. ee 
« smelting. 
chest or. 1081 
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—— 


anted, the Following Second- 
HAND MACHINERY, jah 09 godd condition, 

oes CIRC CAL AULOMA A" ig Hot G HloLLow | CHISEL MOR- 
gk a ae and tasetibe free leep, and bore 
one Pe cHING. and SHEARING MACHINE, to shear 


i d and 
om et 8 TeAM ED ENGINE, complete ; about 
one sn. oyline pe 18in, stroke. 
Address, 1098, ict, oe Office, 33, Norfolk - -strevt, Strand, W. hat 


————— 





“Bargain. —Steam. Navvy, 
A 10 H.P. Ruston, with bucket and spa + poms, in very 


1, erected at Povwnfort, 14 mules om L. and 


ood conditi 
CW Station. Inspection invited. 
1 ill be accapted for the 
aa fe for Hel be» rice be Move the est offer to 


grould no offers 
he 30th instant for Hhe loterin pasta will be 
bet ge to | w removed by the e Mth July n 
Address offers to HODSONS, 12, The 


London, N.W 


or Hire, Pumps and Well- 

BORING TOOL for Contractor’s pee. Wells, &., 2in 

to ain. diam.—R. ICHARDS and. CO. is Upper Ground 
street, London, S.E. Mihephone No. 978 H 8226 


Dor Sale, Corliss Compound 
CONDE NSING ENGINES by Carmichael, 1 Cylin- 


Jers 234in. aud 46in., 80 revolutions, indicating betw.en 800 
1.P., with Dy condenser, air pump, barring engine. 


and 900 
ptt. di 
Figwhoe 20 "6 DEN NSING ENGINE 


accep! 


Mis: Golders Green, 
1059 « 





es for 

and G oMPOURD ed 38in., indicati 

nd Grant ¢ 20in. an n., indicating 

orm 300 and Te ss i 18ft. dia., 14 grooves for 
Li. ropes. Surface Ante TE 4 air pump, Tey barring rates, 
"The above engines can be seen wor iw Guardb menage 

paper Works, Guardbridge, Fife, They ie ing rej y 
Turbo-Generators. It is expected that they wili out of 
service about the end of yo] 
Further information may be btained from GUARD- 

BRIDGE PAPER CO., or t ¢ SOOTTISH BOILER INSUR- 
ANCE CO., 174, West George-street, Glasgow. 872 « 








rors Sale, Darling-Sellers Patent 
AUTOM/ \TIC GEAR CUTTING MACHINE, for spur 
6in.; equal to new,— 


éin. to lgin. to 24in. x 
wheels from OG 1091 « 


RIDDEL and CO., 40, § t, Enoch-square, Glasgow. 


or Sale, High-class Machine 
TOOLS, ex Thames Ironworks, Greenwich. 
CAPSTAN, LATHE by Muir, 6in. hoo ljin. hollow 
spindle, 4ft bed, complete wer with all accesso 
tin. centre &c TTING ‘TATHE: by Whitworth 
18ft. straight. bed, 7. chuck face- date fe fittings. 
1Sin. cone DITT 
DOUBL 





'O (packed to b 16ft, t bed 
<iEARED PACING and BORING LAT E. in 
centres, rit éft. diam. bed, . overall, 5ft. face-plate 
3jaw chuck, face- ad ates, and all Sng 

One 12in. centre DI it adn face-plates, &c 
TREBLE- GE. ARED FACING LATHE, admit 6ft. 6in. diam. 
bead w gared face-plate, 9ft. x 4ft. 6in. slotted bed and dail 
MO UBLE-GEAREDSELF- -ACT. a gee x na 
MACHINE by Embleton, plane 10ft. Oin. x Sft. 
slotted table yaa — oe ~~ quick romare, bed 15ft. 
long, loose and reversin leys an 
Oke DITTO. by Whitwor Me. plane tht Gin, x Mt. Oin. x 


wt ‘Gin., bed 15ft. long, all parte. 
)NE DITTO, ‘dea "6ft. Gin. x 2ft. Oin. x 2ft. Oin., bed 14ft. 


ee MACHINE, self-act, 6in. stroke, 22in. peer 


revolving table VS compound slides, overhead motion 
ONE. DITTO by Whitworth, 10in. stroke, 24in. reery table, 
Pan and piting. 
DOUBLE-GEARED RADIAL DRILLING MACHINE by 
Hackworth, 4ft. i. arm, 3ft. 6in. radius, 2jin. spindle, slotted 


bos bed bed and all 
NE DITTO tr a Hunt, ae Li a St, 9in aap. 

DRILLING and BORING MAC E. by Craven Bros. 
3gin. balanced spade. admit 5ft. vay Min calnipa, mastite 
standard and fit rei 

RADIA». DRILLING MACHINE by Whitworth, 7ft. arm, 
2sin. spindle, all accessories as above. 

ONE DIT: 7 Kendall and Gent, 4ft. arm, 2}in. spindle, 
all parts as abo 

Also about 10 fees of Cast Steel Lathe and other tools, from 


in, to 1 a 
it © Ow IN STOCK. INSPECTION INVITED 


PUGSLEY and CO., 
gy hg BA WHARF, BRISTOL. 
Telegrams : “ Pugsley, Bristo! 793.6 


For Sale, High class Modern 

RING TURRET LAT’ by the Massey Tool Co., of 
Philadelphia, 8in. oa hollow "spindle, for 2gin. bars. — 
RIDDLE and CO., 40, St noch-square, Glasgow. 1090 6 


for Sale, Horizontal Steam 
ENGINE, b 


a or Boy cylinder, Sin. stroke, 
Aa ex) ga heavy belt. fly-wheel 
12ft. dia. tmmi ediate delivery.— 
WILLI AMS, Sah Dermondalt Station, London 908 ¢ 














THE FARNLEY 


Farnley 
Tron Sai. 


The Toughest and Best in 
' the World. Easiest to 
Smith. Safest to Weld. 
IRON CO.. LTD., LEEDS. 





ALEX, 


Engineer, 


‘13, LoMBaRD 


Telegraphic Address—INGENIEUR, LONDON. 
SPECIALITIES : 
SIDE and STERN-WHEEL STEAMERS, 
STEAM and MOTOR 
LAUNCHES, TUGS, and BARGES, 


MACHINERY 


WILSON, 


Court, Loxpon, E.C. 


FOR VESSELS BUILT 


ABROAD. 
Split 





A. G. MUMFORD, LD. 
CULVER STREET ENGINEERING WORKS, 
COLOHE 


CONTRACTORS TO ADMIRALTY. Wak ptt 
CROWN AGENTS *QOVERNME COLON is, AND FOREIGN 


STANDARD PATTERNS | L. LAUNCH and 


ENGINES in stock 
co 


and 
MPOUND SURFACE 


in. in. in. 

Cylinders 24 and 5 diameter x stroke, Admiralty pattern 
” ” ” x ” ” ” 
” j » Th x 6 wy ” ” 
” » 9 ” x 5 » ” ” 
” 5 ,, 10 ” x 6 » ” ” 
” 6 » 12 ” “eee ” ” 
” 7 » 4 ” x 8 
” 8 » 16 ” x 
” » 18 ” xl ws 
Se ee | ae 
» Bye wn xB , 

» 12 wy & ” 6 » 
io 14 2 x 18 





New deviate and highest class: workmanship. 
Catalogue and full particulars on applicatio 





STER. 


MEGHANICAL LUBRICATOR 


for Saturated and Superheated Steam, 
For Gas & Oil Engines, Air Compressors, &c. 


~ 17,000 


C. C. WAKEFIELD & CO. 


Wakefield House, Cheapside, London, E.C. 





Wakefield Patent 





ENGINES NOW FITTED 
WAKEFIELD LUBRICATORS. 

















MARINE 
ENSING :— 


fr 4178 





TWO 40-ton CRANES 
By Srormert & Pitt, Ltd., Bath. 
40 tons at 50ft. radius, and 14 tons at 
Gaugé, 24ft. 
Erectad and in Excellent Condition. —Apply, 8. 
PEARSON & SON; Ltd., 


(Steam Titan), 


Toure 


radius. 


Wheel Base, 24ft. 
of 10, Victoria-street, 


af 





Westminster, 8. W. 224 a 
< o 

So 

DREDGING PLANT aes 
COAL BUNKERING VESSELS. % 


WERF CONRAD, 


Ag 








LTD., Wottanp 








72, MARK 


BULLIVANT & CO., L. 


Steel Wire Rope M 
BULLIVANTS’ AERIAL ROPEWAYS, Ltd., 


LANE, LONDON, E.C. Spl 6136 








Por Sale, Lathe, Very Massive, 


powerful, treble geared, "sore. long, face-plate 9ft. 
OMe i heaviest work ; price £76. Massive PLANING 
ACHINK, to plane 18ft. by 5ft. 6in. by 6ft. high, table 19ft. 








A ita Se 
or Sale, One New Single 


Standard Type STEAM gon ER, lli 
24in. stroke ; ra Righy my “ical -hand Di ia = a 
stroke.—RIDDEL and CO., 40, St. Soke. a 


For Sale, One 40 Tons per Hoat 


ELECTRIC C TRANSPORTER. Deposit at at ue a 





hew; with 25-ewt. Grab and Weighi 





Woks: Muiwatt, E. Tel: 2108 Ave. (3 lines). 















ates gE Wi 
SCQOMeT 
~~ DELIVERY 
n- BURNING COAL‘WOOD or OIL FUEL 


WG. BAGNALL.L’. STAFFORD. 


See Iilustrated Advt. of Larger Locom 


feo “ir : RO Sg oie ae i SAE 
Sh ee “ pc. ep 


Will Run one 25 C.P. Light for 20 Hours with a Charge of One No. 20 Carbic Cake. 


Telegrams :—CARBICITIS, LONDON. 


THE 


Carbic Locomotive Head-light Outfit. 


Consisting of Acetylene Generator, Head-light, 
Bracket, and necessary connecting Tubing. 









AS ADOPTED BY THE PRINCIPAL COLONIAL AND FOREIGN RAILWAYS. 


CARBIC 





LIMITED, 


Holborn Viaduct, LONDON, E.C. 


Spl 3026 Telephone :—5i, HOLBORN. 


51, 








IVE 











&c., 





C. A. PARSONS & CO., L™ 


Heaton Works, Newcastle-on-Tyne. 


High-pressure Steam Turbines. 
Low-pressure Steam Turbines. 
Mixed-pressure Steam Turbines. 
Geared Steam Turbines. 


3 5 Branch Offices: London, Le Leeds, Cardiff & Gleadow 








Rest’ offer. oe a SALMON, Emenee, Byelities, Gras 
a. 


For. Sale or Hire-Purchase -— 
PORTAELE ENGINES, 5 to 25 ¥. ay - 
RVUAD LOCOMOT: 





oo 

ered 
Bie: 

ry, 


Port Abie Engines ‘and Road fe tai on. Hire. 

HENRY LEWIS SN 8 
ENGINEERS, READING. 

* Lewis,” Reading. Fall List free. 


Por Sale, Planing Machine,. to 
‘triken pla ne at 6ft. x 7D Dem nee Boers yea 

001 holders ; seen fi ae 
WILLIAMS and SONS, South Bicmvudeey Station, London. 


906 a 
Yor Sale, Three Galloway 


dia Bi aes LANCASHIRE BOILERS, 22ft. 6in. x 6ft. 6in. 
WiLt Ib. procures seen fixed ; low price for immediate sale. 
~—WILLIAMS and SONS, South’ Bermondsey Station, . a 


905 a 


Telegrams : 


Y712 











Por Sale, Theodolites, 


—— bee NSTRUMENTS. SECOND-HAND. 


at by a ue: 
or Sale, Levels, 
DRA Ww WiNG vere tacens SECOND-HAND. 


Hi 
opposite ib Gee nn-road) 2015 @ 


») ohn Thompson, ” Wolverhamp- 





NEW DISH-ENDED BOILERS 
Most " 
Poe a Di pie £ construction. No stays. More freedom for 


traction P 
5 eae IMMEDIATELY ;— 


2 DISH. ND T 30ft. x Oft. 3: W.P. 
5 DISH-END BOLLIRS: Se & See Sats 160 WB. 
1 DISH-END BOILER, Soft x Bf Se ie WE 


20 
ing secnuallet sinen and Tox lower pressures, and the follow 


nd 
2 Large WAT! 
2 CORNISH ERATURE | BOILERS, 180 W.P. ; pa ss 


LS. 
250 TONS OF GOOD RELAY ABLE 
eh, STEEL FLANGE, 


also 
Quant tt OLEH RAILS, an suitable tor Brains. 
ALL ACCESSORIES TO SUIT. 
M. RENTON AND CO., 





is) 








Wo Savile-street, Sheffield. Sp13006 











REDUCE YOUR DRILLING COSTS! 








ASQUITH — 


ig IS ESSENTIAL in.these days of keen competi- 
tion in every branch of engineering to keep down 
Wweats bee far as possible. Care, how- 
ever, must taken that the cutting of costs does 
not result either in decreased output, orina reduced 
measure of efficiency—with inferior work. 3 


pe safest and the surest course to adopt with 
the object of reducing taliation in the Drilling 
Department is the Insta lation of | “ aos See 
Drilling Machines. 


We antee that our aiiiiiens are nail of 

joing your dri econoritically, and at 
sanie time thiote ete eMficiently war any other 
you are using at~present. $ 





meth 





Ww. are specialists exclusively in Drilling and Boring 
Machines, and all otr machines are de+igned for 
accurate and efficient Nagios They are well 
proportioned, strong and rigid, and all manipulations 
are unusually handy and easy—enstiritig large output. 





Consult us with your drilling difficulties, we shall 
probab y be able to help you materially, : 








Illustration shows 6ft. machine, ‘‘central thrust” t Pe, 
belt driven by fast and loose pulleys and gear- 


Range of sizes—5ft. to 10ft. radius. 


‘WILLIAM ASQUITH, Led., 











HIGHROAD WELLS, HALIFAX, ENGLAND. 
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YARROW’S patent WATER-TUBE BOILERS, 


YARROW & Co. 


Kutp., 


Messrs. YARROW & C0, 


undertake the 


PRESSING 
MACHINING 


of the various parts of Yarrow 
Boilers, such as the 


STEAM DRUMS, WATER POCKETS 
and SUPERHEATERS 
for British and Foreign Firms 


not having the necessary 
facilities. 





GLASGOoOow ,. 








[he Proprietors of the Patent 


1908, for “Im gag in SUBMARINE 
SOUND-SIGNALLING DEVICES for SHIPS,” are DE- 
SIROUS of ENTERING into ARRANGEMENTS by way of 
LICENSE and otherwise on reasonable terms for pose 
of EXPLOITING the same and ensuring its full development 
and practical = in this country. 
All communications to 
ASELTINI E, LAKE and CO., 
Cc me ... Patent Agents an and Consulting Engineers, 
SOUTHAMPTON- ote 
CHANCERY-LANE, LONDO 1077 u 


[he Prop rietors of the Patent 


No. 28,592 o! = for “ Improvements relating to SUB- 
MARINE SIGNALLING APPARATUS,” are DESIROUS of 
ENTERING into ARRANGEMENTS by way of LICENSE 
and otherwise on reasonable terms for the Fa ea of —_ 
PLOITING th the same and ensuring its full 





e 
£100 Bonus Offered for Manu- 
gt RIGHTS of patented article 
which commands ready sale and can be successfully manufac- 
tured by neering ‘and Ironworking Firm in Sydney, 
Anctralia Addi Engineer Office, 33, Norfolk-street, 
Strand, W. 1064 1 


Patents Developed, epee 


and SOLD. mses Negotiated. te prmeery 
Approved Patent SRANE ZO Oe Newhall 


Birmingham. ts eg * 


ham. Telephone: 
emi-Diesel Engine Tatentes 








WANTS ENGINEERING FIRM to COMPLETE and | 


.) chnson and Phillips, Limited, 


minraal A AND up ene H ro. 
MCHAR LTON Eat 
Makers of Machinery. , &e., for complete ey of Cable 
Factories and Youu Electric Light Apparatus of all kinds. 
Arc Lamps. Electrie Transmission of Power Plant. 








HARPERS’ LIST 
PAGES XIV.—XvV. 
LAST WEEK. 





KE ENGINE on terms. 
Engineer Office, 33, Norfolk-street, paand, 


MANU rae 2-STRO 
iy ress, P785, 





practical working in this country. 
All communications to :— 
HASELTINE, LAKE and CO., 
ents and Consulting Engin 
MPTON-BUILDINGS, 
CHANCERY-LANE, LONDON, W.c. 


To Makers of Lubricators.—The 


ee of British Patent No. 15,986 of 1909, aon to 
an “ Impro’ LUBRICATOR,” are DESIROUS of E eR- 
ING into or NBGOTTATIONS with one or more firms in "Great 
Britain for the purpose of E) 
a either by SALE 

Enquiries should be addressed in the first place to:— 

Messrs. ABEL and IMRAY, 
Chartered Patent Agen 
29, Sounthampton-buildings, one W.C. 


ELECTRICAL SWITCH DEVICES. 


The I Proprietor of British Patent 


5,648 of 1911, which relates to Electrical Switch 
devices ap; plicable to the WIRELESS CONTRUL of mines or 
other apparatus, DESIRES to ENTER into NEGOTIATIONS 
with interested parties in order to establish the practical 
working of the invention in Great Britain, and for this pur- 
a > —- to GRANT LICENCES on reasonable terms or 
SEL ATENT OUTRIGHT.—Further information may 
be Sbtained ‘from DICKER, POLLAK and DERRIMAN, 
Chartered Patent Agents, of Halton House, 20-23, ee 
Londo mn, E.C. 037 « 


cers, 
1078 5 





1ll3 # 








a) 
he e Proprietor of British Patents 
of 1 nd 9860 of i912, for ‘Improvements 
in VEHICLE WHEELS,” is DESIROUS of ENTERING 
into ARRANGEMENTS for SALE of the exclusive RIGHTS 


Patterns. —Geo. Wailes and Co., 


Euston-road, N.W., are prepared to MAKE ail 
—— of PATTERNS, plain or ‘cored work, to drawings or 
etches. 
Work can be carried out under customers personal su 3 
vision. Inquiries solicited. 201 


| F or Sale, ye! 
MACHINE, ain stroke; Self. ng 
SHAPING MACHINE, by Buckton, 12i stroke; Double- 
— PIPE SCREWING MACHIN Le Hulse, to screw 





Slotting 


Traverse Head 


2in. 
by 
to 4ins.: Cooper’s Patent Double ASING LATIIE, 
in. centres, 9ft. gap bed.—RIDDEL and CO., 40, St. Enoch’ 
square, Glasgow. 1092 « 


for Sale, Six Lancashire Steam 
BOILERS, made va B.B.B. Sag 4 iron, wenine, at 
a pressure ; 7ft.; diam of flue 9in., with 
4 cross ‘bes APD, THE NORTHY: LEET PAPER MILLS, 
Ltd., Northfleet 


For Sale, T'wo P.D.M. Motor 


GENERATORS, 120 volts. 90 amps., complete with two 
spe mounted with meters, switches, &c., for cha 

d discharge.—Address, 1087, Engineer Office, ‘BN Norfol 
streak: Strand, W.C. 1087 « 


For Sale, Two Superior Loco. 
STEAM CRANES, to lift 5 and 7 tons respectively, 
standard BS; now working. delivery in August.—RI IDDEL 
and CO., St. Enoch-square, Glasgow. 


de Sale, 7ft. Plate Sailing 


egy 101m, top roll, 8in. eae) rolls, swivel ond 

















for the British Isles.— All communications d for 

transmission to the owners to SEATON, TAYLOR and CO., 

5, Gray’s Inn-square, London. 1061 # 

A NEW OR IMPROVED APPARATUS FOR DESUL- 
PHURISING OR OTHERWISE TREATING ORES. 
No. 14,541 of 1909. 


he Patentee is Desirous of|” 
ARRANGING by LICENSE or otherwise on reasonable 
MENT of the INVENTION in this country.— HERBERT 


HADDAN and CO., Patent Agents, 31 and 32, Bedford-street, 
Strand, London, w.c. 1062 » 








circular plates ; oary ng. 
price.—W ItLiaMs. uth Bermondsey Dat ion, Lon = 


G 


is 750 K.W. Parsons Turbo- 


~ (ERRSRATORS, 1 vcite, 3-phase, 25 periods ; practically 


“Woo H.P. HORIZONTAL DROP- Taine ENGINE by 
Robey ; new 1908, only done twelve months’ w: 

Paxman ECONOMIc BOILER, 13ft. x ei, 160 Ib. working 
pressure Also One lift. by 6ft., 140 Ib. working pressure. 

Tiustrated Catalogue free es application to HARRY - 
GARVAM and Ov., Ltd., Stain 














‘or 
RAISING SEWAGE 
and 


OTHER LIQUIDS. 
Write fo+ List N 167. 
MANLOVE, ALLIOTT 
& Co., Ld, 
Bloomsgrove Works, 
NOTTINGHAM. 





H16 


-|EDWARD FINCH & 00, LTD., 
CHEPSTO 
BRIDGES and my! kinds of 
CONSTRUCTIONAL STEEL & IRONWORK, 
CAISSONS, DOCK GATES and BARGES for 
SHIPMENT a Speciality. 


See Illus. Advt. appearing every fourth week. 











THE 


HULBURD ENGINEERING CO. 


Limited, 
St. Benet Chambers, Fenchurch Street, E.C. 
8026 


For displayed advt. see last and next issues. 











G3P5 | 











AVOID ACCIDENTS 


BY USING 


TRIER’S press SAFETY REST 


Design 


“UNIVERSAL” 


Width, Height, and Inclination 
Adjustable. 


AN IDEAL SUPPORT FOR 
HAND AS WELL AS TOOL. 


The Rest is free to swing back 
and instantly release hand or tool. 6309 


BRUNTON & TRIE 








Caxton House 
y Westminster. 











Valves. 
Centrifugal Pumps 





COOLING TOWERS. _ 


Telegrams : 
“ Gegenstron.~ 


BALCKE AIR FILTERS. 


BALCKE & CO., Ltd., 


BROADWAY COURT, 
WESTMINSTER, LONDON, S.W. 


Telephone : 
1387 Victoria. 


OIL SEPARATORS. .... 


Steam Traps. 
Air Compressors. 














FOR: 


STEEL CASTINGS AND FORGINGS 


VALVES, PENSTOCKS &c. OF EVERY DESCRIPTION 


APPLY: 
English Agents 
R. S. PRICE, 


Scotch Agents 


LT 12, NORFOLK ST., LONDON, W.C. 


BARNES & BELL, 79, ST. GEORGE’s PLACE, GLASGOW. 


MANUFACTURED BY 
STAHLWERK MANNHEIM 











5, 1914 
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7— TURBINE 
PUMPS 


For High or Low Lifts. 


Special Features: 


Absencé of Thrust Bearings. 























Automatic Differential Hydraulic Balance. 
High Efficiency. Low First Cost. 


Adaptability for increased or decreased 
number of Chambers. 






Pump 160 Gals. p.m., 580ft. Head, 1000 R.P.M. 
Motor 300 B.H.P. at 450 Volts Direct Current, 1000 R.P.M. 









These Pumps are suitable for ree, either by motor, 
turbine, high speed steam engine, or by belts or 

to run for long periods witho ut exa Numer 
out by us have been r ng effici oy é many yea 
opene bade out, and a 


minatio ses stad installations carri 





tei aunt wala 








Write for our Turbine Pump Booklet and let us knou 


Matherx Diatt ec 


| | MANCHESTER and LONDON. 








Accessibility. 


water turbine, steam 
ee They may be relied upon 

ed | 
without having been 


» your requirements. 














IIADQIIAAIIAIA WIAIMAIAIAaasas 


®) 


wee! 





| i FP SY UF 


1" 
mM 
Bu 
WU 
Bo 
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IRONCLAD 
SWITCHES 


FUSES 


The Covers are_ interlocked 
so that neither case can be 
opened except when the Switch 
is in the ‘“ OFF” position. 





BBEABDIISIDS BBIASXSSBAISO SSE |* 


DELIVERY 


FROM 


STOCK. 





FERRANTI LIMITED 


CENTRAL HOUSE, KINGSWAY, LONDON, W.C. 


Telegrams: Telephone : 
Ferranti, Westcent, Loncon. Regent 1602 and 1603. 











(Spl) 5135 


38G0H0e> 








OXY-ACETYLENE WELDING AND CUTTING. 


The 


IMPERIAL LIGHT, LTD., 


“Imperial Simplex” Low Pressure System as supplied to the Admiralty, L.C.C., Harland and Wolff, and numerous others. Repairs Undertaken and Plants Supplie4. 


123, VICTORIA ST., LONDON, S.W. 


Telephone: 3540 Vicrorta (2 lines). 








THE REMEDY roe BOILER TROUBLES. 





NOT A BOILER FL.U1ID-— but a Compound with a basis of 98 per cent. 


pure Carbon to be applied direct to the surfaces with a Brush. 


Absolutely “Stops and Prevents Corrosive Pitting and the Adhesion of Hard Scale. 


Write for interesting descriptive Booklet with list of important users—it will pay you ! 


J. DAMPNEY & CO., LIMITED (B Dept.), CARDIFF. | 


G391 





MUSGRAVE BROS. 


<eiciit POl NT ap abapic phe ~aepicest 


“HYDRAULIC PUMPS. 
ACCUMULATORS. 


Gee RIVETTERS. PRESSES, VALVES 


























. Digesting Plant for South America. 








OIL, WATER, GAS, TAR, PETROLEUM. 


AIR RECEIVERS. 


THOMAS PIGGOTT & CO., LTD., 


Tel 3 
ATLAS, ‘GIRMINGHAM. 


RIVWVETTED WORK 


of Ewery Description. 


TANKS 


For 


Grain Silos 


PANS FOR SUGAR, CASSADA, &c. 
Send for Estimates. 


BIRMINGHAM. No. 3022 CENTRAL (3 lines) 


London Office: 63, QUEEN VICTORIA STREET, E.C. spi 51:2 
Telegrams : Intersection,Cent, London. Telephone: City £752. 
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HARTNESS 
FLAT TURRET LATHE 


Now built in two sizes—2j by 24—12in. swing 
and 3 by 36—l4in. swing. Equipped _— tools 


for either bar or chucking wor! 


JONES & LAMSON MACHINE .CO. 


“Jubilee Buildings,” 


97, QUEEN VICTORIA STREET, 
LONDON. (Spl) 6123 











STEAM, ELECTRIC, AND HAND, 





Berkley Street, BIRMINGHAM. 
GLASGOW: JOHN S. BISHOP, 51, CADOGAN STREET. ’ 6055 


AND ALL KINDS OF LIFTING TACKLE. 











ALVES 


FOR ALL DUTIES. 





J. BLAKEBOROUGH 


and SONS, 


BRIGHOUSE. 











Water Softeners 


Oil Eliminators 


APPLY TO 


THE HARRIS PATENT FEED-WATER 
FILTER (1910), Ltd. 
(Established 1893). 8M196 





%, Grainger St. West, Neweastle-vn-Tyne. 











FOR SQUARE 










} BARS (COLD) 
TOOK BB seein 
£10 @My"es 
ON APPRO. ff it 


((eeeeeieli 
PTI Yl tes 





souUARE & 
BENDS H BENDS 
END. !~-~. tt END. 


NEVILLE’S cuverPoow L? 








JAMES STREET. LIVERPOOL. + Nevfite's: 























Z Z ZZ 
Yj, * At i. % 
PUM 







PULSOMETER EnGinEERING 7 
looms more 





Write for List No. 657. 












The above illustration is of our “A” 
type low lift Centrifugal Pump for 
lifts up to 40 feet. It has central 






suction, is low in price, and of a very 

















GIANT GRIFFIN MILL. 


40 Inch Die. 24 Inch Roll. 
15,000 Ibs. Crushing Effect. 


The Most Up-to-date Machine For Grinding :— 


PORTLAND CEMENTS, PHOSPHATE ROCKS, 
LIMESTONE, COAL, ORES OF ALL KINDS. 


- Requires no auxiliary apparatus for \ 


finishing products. 


SATISFACTION GUARANTEED. 
Full particulars on application to— | Spl 6088 


BRADLEY PULVERIZER 60., °” Tonpow: 


LONDON, E.c. 


JARDINE, 25222° NOTTINGHAM. | 


The Grantham Boiler & Crank , 
Seca 







Vertical, 
Loco,, 
Cornish, 

Field 


Ol L ER Also 

B S ALL Air 
i BUS) Receivers, 
Feed. 
Water 
Heaters, 


&e, 
a 


Spl 6106 
BENT CRANKS 
Forgings or Finisheg | 


STABLEFORD & C0,, 
COAL YILLE. UmD., 
RAILWAY CARRIAGE AND 

WAGON BUILDERS, 


For Home and Foreign Lines. 


BRAKEWORK, FORGINGS, CASTINGS, &. 
Teleg Stableford, Coalville. 

















Registered Office : 
2% & 27, Exchange Bidgs., BIRMINGHAM, 
Tel., Stableford, Birmingham. Midland 74, 


REYROLLE: 


HEBBURN-ON-TYNE. 
EXPLOSION-PROOF CIRCUIT BREAKER FOR 
UNDERGROUND LIGHTING. 6147 





























POWER TRANSMISSION 
APPLIANCES 


of Every Description. 






















eg 


| 


Diameter. lin. | Ijin. 2in. | 2sin 
No.1. Bright Turned Stecl| | - 
Shifting, per ft | 



















9d. ; Y 
4 


ALAS 
oe 















Send for our Illustrated ‘‘B” Dept. Catalogue. 








Telegrams: “JARDINE, NOTTINGBAY. 








Telephone Nos. : 2if5 and 329, Lube 








6, 1914 
—=—_—_—=—=!’ 


Crank Op, 


: Ly 
28 ‘Years 


uf acturing 


Vertical, 
Loco,, 

Cornish, 

Field 


Spl 6106 
T CRANKS 
ings or Finished 


INGHAM, 
fidland 74, 
A 
et 


LE 


‘KER FOR 
6147 
ee 





> Re 


= 





SION 





2hin. Sin. 


italogue. 


HAM. 


ue 
L136 iP 
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~:,,, PATENT 


of all descriptions and 
up to the highest capacity. 


CONSTRUCTORS OF HOPPER 

& BARGE-LOADING BUCKET 
DREDGERS; BARGE-LOADING, RE- 
CLAMATION and ‘“SIMONS’’ CUTTER 
SUCTION DREDGERS. 








—— as aa 
6 53 Fae t 
6 TRAILING SUCTION HOPPER DREDGERS ... . 


CUTTER 
HOPPER 
DREDGERS 


Wu. SINONS & CO.,Ltd, RENFREW, w 


GOLD & TIN RECOVERY DREDGERS ....:-; 
HOPPER BARGES. FERRY STEAMERS. 
REPLACE PARTS for EXISTING DREDGERS. 


INVENTORS and FIRST CONSTRUCTORS . 

OF ‘‘HOPPER’’ and ‘‘STERNWELL’’. . 
DREDGERS and ELEVATING. . 

DECK FERRY STEAMERS. . 


Telegraphic Addresses : 
Simons, Renrrew. Sreontsm, Lonpon. 


CODES: ABC, 5ra Eprriox. 
SCOTT'S, 10ra Eprrion. 
BENTLEY'S. 


Spl 7062 


GLASGOW. 

















L 











GRANES | 


TO WORK BY 


Electric, Steam, Petrol and Hand Power. 


RAILWAY & 
DOCK PLANT. 


TURNTABLES, 
TRAVERSERS, 





TANKS, PUMPS, 
CAPSTANS, 











WINCHES, &c. 3 i ace 


40-Ton Fixed Electric Wharf Crane. 


HYDRAULIC BUFFER STOPS 


Address all Correspondence : 


RANSOMES & 


RAPIER, LTD., 
DEPT. M., 
32, VICTORIA STREET, 
LONDON, S.W. 


Telegrams and Cables: 
“Ransomes Rapier, London.” 
“Sluice, London.” 








Paris and Orleans Rly. 7tt. Stroke Telephones : Spl 1122 





HAMMERED The Standard Piston Ring 
CAST IRON & Engineering Co. 
PISTON RINGS up 
Special Puton Ring Ivan Premier Werte 
(by the Davy-Robertson / Doan Road, 
Patent Process). SHEFFIELD 
All sizes from 2}in. Telephone No. 214 
to 72in. eae 
Quick Delivery. { Ocean, Sheffield. 
Low Prices. Sp7058. 

















. Hydraulic Buffer Stops. 4891 & 4892 Victoria; 49 Ipswich - 








BOILER 
FEED 


REGULATOR 


EASY TO FIX. 


Will last as long as the Boiler. 
Has mo mechanical parts. 
Contains only water. 











HUNDREDS NOW AT WORK. 
CROSBY STEAM GAGE AND YWALYE CO.. 
147, Queen Victoria Street, LONDON, E.C. D417? 











For Illustrated 
Advt. see 
Last and Next 
Weeks’ Issues. 

















DREDGING PLANT 











Delivered Complete or Shipped in Sections. 


UP TO THE LARGEST DIMENSIONS AND CAPABILITIES. 





Bow and Stern Well Centre and Side Ladder, Bucket Barge-loading and Hopper 


Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators. 


Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, 


Tugs, Ferries, Paddle and Screw Steamers. 
Spare Gear and Renewals Supplied. 
GOLD DREDGERS A SPECIALITY. 





FERGUSON BROTHERS port cLascow), LD. 


Shipbuilders and Engineers, 
PORT GLASGOW. 


Telegraphic Address: DREDGER, PORT GLASGOW. 


On Admiralty List and War Office? List. 


GRAND PRIJZE LONDON EXHIBITION, 1909. 
GOLD MEDAL JAPAN-BRITISH 1910, 
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Merryweathers a 


PATENT 


BOILERS. 


5 H.P. to 200 H.P. 












UML ITT 


For Coal, Wood, Oil, or other Fuel. 


In all cases where Lightness or Portability or small bulk 


is essential, indent for Merryweather’s Patent Water-tube M k h bl . > 
eet ef akes three blue-prints 
ra a 
ESTIMATES SUBMITTED ON RECEIPT OF PARTICULARS while the sun makes one 
OF DUTY REQUIRED. a; ‘ietithiatenaniees 
Size of 10 H.P. Boiler : 
es Se ee ee This new, cheap and efficient substitute for the sun will 


MERRYWEATHER & SONS, Greenwich, S. ow London render you independent of daylight’s vagaries, indepen- 


dent of the time of day, in getting out blue-prints, white 
prints, or photographic prints of any kind. 


The 


“KANDEM FERROPRINT” 


HARTUNG GOVERNORS SOLD LAMP 


(HARTUNG,KUHNE- CO is @ necessity in every drawing-office which values the saving of 
time and money and appreciates the power of producing blue-prints 
quickly, whenever they are wanted. It is not an expensive rotary 


IMPROVED BEST ERNOR. printing outfit; simply a cheap, very efficient lamp that you can 
hang over any flat printing-frame, large or small. We ask the 






































FOR ALL KINDS OF MACHINERY ¢- ENGINES. opportunity of showing you that it produces better prints with 
three times the speed of daylight. 
C.C.CAMPART, 49, NEWGATE St. LONDON.E.C.., 
) SOLE REPRESENTATIVE FOR GREAT BRITAIN ¢-COLONIES. FREE TRIAL. UNION ELECTRIC 
ENTIRELY ENCLOSED BBGTEZeTycmuaerW)-Camtel lt) Maman (i) ace Cyaea Ter To demonstrate ite utility, we CO., LIMITED, 
Saks Pesreprioa on Gl ne PARK STREET, 
wish ‘rt, for furiber detail, SOUTHWARK, 
PRACTICALLY ALL eae Seine. LONDON, S.E. 
2 hs G401 
ee Sere ater ot eee ret HOUTAMATM NTMI TSMC TTT 


will be utilised, if the transmitter is a 


WEST INGHOUSE-MORSE SILENT CHAIN. 
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TO ENGINEERS & MACHINISTS. 








Manufactured by 


THE WESTINGHOUSE BRAKE CO., Ltd., 
82 YORK ROAD, KING’S CROSS, LONDON, N. 862 
Northern District Office: Standard Buildings, LEEDS. On Admiralty and War Office Lists. 
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ROLLED HOLLOW BARS (with a round hole through 
from end to end) produced in any lengths and in varying 
dimensions from @in. and upwards in round, squares, 
hexagons or octagons, and in any quality iron or steel. 























My Reflection Gauge Glasses are tested by the Official Board of Examiners 

of the German Government to have resisted better than any other reflec- 

tion gauge glass against soda lye and against abrupt changes of temperature 
358 


REDUCE your Drilling costs and increase your 
CASPAR MOHREN, Glass Works, Aachen, GERMANY. 


output by merely reaming the hole in 


the rolled hollow bar. 








-~GALLOWAYS 





REDUCE your Lubrication difficulties by forced 


lubrication through the—from end to end 


LIMITED. Telephone : 6312 Central. MANCHESTER. . — il hole” in the rolled or bright 
LANCASHIRE, GALLOWAY | 
AND | drawn hollow shaft. 
WATER-TUBE BOILERS. a” 
MODERN DESIGNS. G360 WRITE FOR PARTICULARS. + 24 be 
| re REDUCE risks of accident to your boilers. For 
BREREBEBSBESBSBESEsA a. a8 weer aaS <i 


greater strength and instant detection of 
fracture use stay bolts made from rolled 
hollow bars. 








JOY’S Patent STEAM ASSISTANT CTL eee 


STEAM LAUNCHES. MOTOR LAUNCHES MOTOR 
Complete for either for LIFEBOATS 
Oil or Ccal Fuel. to Board of 
Trade 


requiremerts. 








MAKERS 
DUNFORD & ELLIOTT (SHEFFIELD), Ltd., 


ATTERCLIFFE. WHARF, SHEFFIELD. 


SS ee eee ree eee ee eee ee we eee ee we 


Telephone Nos. 11656, 2821, 1713 Central, Sheffield. G369 Telegrams: ‘‘ Blooms,” Sheffield 
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O :2 of our LIFU Liquid Fuel Steam Launches as supplied to his late Majesty King Edward the Seventh. 
DAVID JOY & COLLIS, Ltd., Near NORTHAM BRIDGE, SOUTHAMPTON. (TS png FRET FE ST PTET TPT TT 
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KAN GY E’s 


“T” type GAS ENGINE 


With “VARIABLE ADMISSION” GOVERNING. 


“WORKS LIKE FOR DRIVING 
A ALTERNATORS IN 
PARALLEL. 


STEAM ENGINE.” 





SINGLE CYLINDER OR COUPLED ENGINE. 


Catalogue, with full particulars, on application to— 


TANGYES bY srensoran 


No. 205 Ae 














DARLINGTON FORGE Go, Lo, DARLINGTON 


CONTRACTORS TO ADMIRALTY & WAR OFFICE. pth 


LONDON OFFICE : 
70, Fenchurch St., E.C. 












FORGE. ©. RLINGTON. 







Telegrams : 
Forgington, London. 







CAST. STEEL AFTER SHAFT BRACKETS 
FOR LATEST WHITE STAR LINERS 
WEIGHT. -75; TONS. 
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A Universal eat Room Gitadie. 


With water supply, so that all kinds of milling cutters, 
capstan lathe, turret lathe, and other tools can be ground 
quickly without fear of drawing the temper. | 





Another very useful feature (patented) 
is the arrangement whereby either the longi- 
tudinal or the cross movement of the table 
can be used for quickly traversing the work 
past the wheel, while the other is used 
for putting on the cut. | 





Various equipments- can be furnished 
with the machine, rendering it suitable for 
plain cutter and reamer grinding, for grinding 
large machine relieved cutters; also large 





Grinding a Spiral Cutter using a Disc Wheel. 


(Note the water supply and the micrometer adjustment to the tooth rest). 







inserted tooth cutters; surface grinding, spiral 








Swing over table (normal) 


fluted hob grinding, circular ‘grinding ~ both Senge MNT SINNIES ws. _ 

: Admits between centres ... ‘ 27in. 
||. external and internal. Working surfece-of top table... 374in. x 4in. 

Diameter of largest saw ground . 60in. 


| ALF RED HERBERT, L™ COVENTRY. 


10in. 














JAMES HOWDEN & CO. 


LIMITED 











Manufacturers of 


High-speed Engines 


ELECTRIC LIGHTING, TRACTION, TRANSMISSION OF POWER, &. &c. 


Patented Improvements giving Highest Efficiency. 
STANDARD SIZES IN STOCK FOR EARLY DELIVERY. 























MANUFACTURERS OF 


“IMPULSE” 
STEAM TURBINES 


OF HIGH, LOW, & MIXED PRESSURE 
TYPES. 


COMPOUND AND 
TRIPLE-EXPANSION 
ENGINES 


From 5 B.H.P. to 2000 B.H.P. 

















~ SPECIALISTS IN LARCE UNITS. 












1000 KWT. “HOWDEN” TURBO-ALTERNATOR. 
Installed at Messrs. James Scott, Sons, Ltd., Dundee. 


HOWDEN’S FORCED DRAUGHT; 


Wallsend-Howden Oil Burning System, Patent Combination Water-Tube Boilers, Ventilating Fans. 


JAMES HOWDEN & CO., LTD. Scotland Street, GLASGOW. 





PATENTEES & MANUFACTURERS OF 










































Jone 26, 1914 THE ENGINEER 


CONVEYOR=ELEVATOR C° 


LOWER BRIDGE WORKS, 


ACCRINGTON, LANCASHIRE. 


Contractors to H.M. Government. 








T's, 


ind 





J. J. Stevenson’ 
PROPRIETOR. 











Telegrams: CONVEYOR, ACCRINGTON. National Telephone No. 0279, 


SPIRAL CONVEYORS GRAIN ELEVATORS 
COAL CONVEYORS 


GRAIN CONVEYORS pid 
TRAY CONVEYORS ELEVATORS 


STOKEHOLD BELT ELEVATORS 
CONVEYORS _— BALE ELEVATORS 


(MCKENZIE & HOLLAND L iltiz', sem, 


COAL ELEVATORS 




















Electric Block Interlocking 
Level Crossing Gates. 
Lattice Steel Towers and for Single, Double, or 


Masts. “Reversible Line” Working. , 


| Harbour Lag ieee 
| tourer Lampe. TRAGK CIRCUIT 
| lew ** ” of . 2 

at). Patent Signal Wire Binders | APPLIANCES 
and Telegraph Wire Clips. A SP ’ 














PARKER'S PATENT POWER SIGNALLING: 
FOG SIGNAL AND PLACER. ELECTRO-PNEUMATIC, 
— ELECTRO-OIL, 
| AUTOMATIC TRAIN STOP ALL ELECTRIC. 
oe pon enn New Patent Electric Signal 
; ALLING & INTERLOC: Controller and Replacer. - 
SERA Serene we acme us Electrically Operated 
fe IN ENGINE, CAB. PREPARED. Distant Signals. 
ones Telegrams—“ MACKSIG,” SOWEST, LONDON. Telephone—476 VIOTORIA. re ELECTRO-PNEUMATIC 
a HEAD oFFice: 68, VICTORIA STREET, WESTMINSTER, LONDON, S.W. works: worcesTER. pee - aga 














Lift f? 


*% SAL Se cnigpangungonieapuinagt 
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Yj -" t Vi : 


Y 


on 
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| SPECIAL ADVANTAGES 
WOLF’S New Patent R.W.V. Valve Gear. 


Separate Steam Inlet and Outlet Ports 
for BOTH Cylinders. 


Positively Driven Piston Valves of Simplest Design 





Yi 4/7 
MM Md G27 


¥ No Multiple Complicated Parts in the Valve Gear. 
; 2 STEAM CONSUMPTION 
: ar & We 8000 00948r —, ce attained on test by Prof. Doerfel: 
wa "se get i i On wo! 2 i = = - 
NES TD. VY OA 9 % ae See 8.9 Ibs. 
Bee: — aa per Brake Horse Power per hour. 
eSSURE 4 
JNITS. 


4, S~ 


Fans. 1 


seaae 
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patent STEAM PUMPS. 


=) (NLU zc eS 


“THE PUMP WITH THE SIMPLEST SLIDE-VALVE.” 


nn ce 





IU 


SS) UNN NNN WE 


alll! 








Fig. 1D.—‘* DAVIDSON ** STEAM PUMP, as made in the larger sizes. Fig. 6a D.—‘‘ DAVIDSON" 
2) 


Mechanical Cut-off. 





8 


Highest Economy yet 
attained. Smoothest 
ing. 

Uses Less Steam than 
a Duplex Pump 


@ ae @ 





Fig 6a D.—HYDRAULIC PRESSURE PUMP, Qin. x 2in. x 12in. size. | Water Pressure, 1500 lbs. per sq. in. 












See our Exhibits 
at the Colliery and 
Mining Exhibition, 

Manchester, 
Stand No. 48, 
June 12-27, 1914. 


























Fig. 15 D.—‘‘ DAVIDSON”’ PATENT INDEPENDENT AIR PUMP 
Fig. 50 D. AND JET CONDENSER. 

*‘DAVIDSON ”’ : : Z : 

ECONOMICAL For Stationary Engines, Lake, River, and Canal Steamships, &c. 


PUMP. :: GIVES A VACUUM OF 27 INCHES. 





Manufactured by 


SIR W. H. BAILEY & CO., LTD. 








HIGH-PRESSURE§DOUBLEJ[RAM PUMP. 





Uses Less Steam than 
a Fly-wheel Pump. 


in Work- 


Great Range of Speed. 














Fig. 50T D.—SET OF BAILEY’S ‘‘ DAVIDSON" 
BOILER-FEED PUMPS, 
BOILER FEED RAISES WATER FOR CONDENSING AND as supplied to the Prince Line, Ltd., Newcastle-on-Tyne. 







(1991 0 




















At the ALBION WORKS, SALFORD, MANCHESTER. 
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LONDON: 


30, Norfolk Street, Strand, W.C. 


TWO UNI-FLOW STEAM ENGINES OF 550 H.P. each; HAFOD COPPER WORKS, SWANSEA [ENGLAND]. 


SULZER UNI-FLOW STEAM ENGINES 


Special Advantages: 4/gh and Constant Economy in Steam Consumption; 
substantial Enclosed Design; Forced Lubrication 
of all Mechanical Parts. 


Further Specialities 


Alternating-flow Steam Engines; Steam Boilers of all systems; Four- and 
Two-stroke cycle Stationary Diesel Oil Engines; Directly Reversible Marine 
Engines; High-, Medium-, and Low-Lift Centrifugal Pumps; Sinking Pumps; 
Pumps for Fire Extinguishing purposes; Fans of all kinds; Ice and 
Refrigerating Machinery; Heating Installations. Spl 1322 
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“PEARN - RICHARDS” 


PATENT HIGH-SPEED COMBINED SURFACING, 
BORING, MILLING AND DRILLING MACHINE. 


INDISPENSABLE TO EWERY MACHINE SHOP. 


° 
a 
32 Spindle Speeds with increased “ Fine adjustment by Stationary 
Cutting Power. \e- Hand Wheel to Tool Slide feo 
Turning and Boring. 
Combination of Single Belt and iN H 
Gear Drive to the spindle, this eavy Construction throughout 
guarantees Silent Running. KS to. absorb all Vibrations. 


Interlocking Levers for Speed 
and Feed changing. 


Revolving Table can be slightly 
raised to facilitate turning. 


The Bed is carried down to the 
floor. The cuttings are discharged 
at the back of the machine, 


No Bolting to foundations neces. 
sary. 


Speed and Feed Gearing as well 

as the Self-adjusting Friction 

Clutches run in Oil Baths, and ~ 

are readily accessible without the 

removal of any other parts of the 
machine. 






uo 
fat 8o faa 























Rapid Power Traverse to all 
motions. 








AT20rFT 2% %%338 1 BBE 2 2k 28 3 32 4 4% 5b6b 72 Beri! 13 15 17 20 2326 303440 


DIA or WORK | 30. Ye & I Ibis te IA2 242% 3 32 4 42546 7 8 De Il M20 IS 17 202326 1034 38.44 S260 
. 40. It fe te te 12 2 242%/3 324 42526 7 8/92 It 13 14217 19 22 26/30 35.4046 526068 
SPINDLE SPEED 314% IGEAR 984% | GEAR —3087 % I GEAR 


Beir 52 Wine upon « 20"Purtey 


SPEED CURVE OF OUR No. 4 SIZE MACHINE. —OTHERS IN PROPORTION. 


FRANK PEARN & GO. LTD., West Corton, | GEORGE RIGHARDS & G0., LTD., Bronouar 


MANCHESTER. / vier, 
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For 
ECONOMY and EFFICIENCY 
Instal “BELLISS” 


STEAM ENGINES, TURBINES, AIR COMPRESSORS, 
CONDENSING PLANTS 


for 
Electric Power, Traction, 


Lighting, Mill Driving, 


Mines, Ventilating Fans, 
Shipbuilding and Engineering 
Works, etc. 








MADE IN STANDARD SIZES 


RECIPROCATING ENGINE & EXHAUST TURBINE 





Combined Capacity, 2500 K.W 


“ Belliss, Birmingham. , 


Telegrams: 





BELLISS 


TO SUIT ALL REQUIREMENTS. 


Established 1852. 


& MORCOM. 


BIRMINGHAM 


MOTOR-DRIVEN 


London Office: 8, VICTORIA ST., S.W. 


LIMITED. 


ENGLAND. pew 


AIR COMPRESSOR. 1600 c. ft. Capacity. 
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There's one Jointing Material, Mr. Engineer, 





so remarkably efficient, even under the most 
severe tests to which a packing can be put, 
as to warrant the designation—‘‘the perfect 
packing. It is not only infinitely superior 
to the next best in jointing material; not 
only does it stand every test where others 
fail; but no other packing can be compared 
with it—it stands by itself. It is a matter 
of personal interest, therefore, as well as 
economy, for you to be practically acquainted 
with 














99 







; —to know it 
by experience and not merely by reputation. 
This is only an advertisement, it is true, but, 
nevertheless, it will be a most profitable 
three minutes’ reading for you if it induces 
you to pack your next joint with ‘“AKlingerit.” 


Ask us for our little leaflet— 
“How to test a Jointing Material.” 










* 





ws" 


Get a supply from your dealer, and note that the Trade Mark Méaagnit 
is printed all over one side of each sheet. Richard Klinger & Co., 


66, Fenchurch Street, London, E.C. , 
66 I2 
to be used 





where no other packing at ime.Vate 
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ALTERNATORS. — 








PHCENIX DYNAMO MFG. CO., Ltd., 
mmm ——— BRADFORD. 











KENYONS’ .sr-os..", “KISOL” 


A cheap, durable, and efficient insulator against 
heat radiation. 


Ask for “ HINTS” on the covering of Steam Pipes, Boilers, &c 


SHEET METAL WORK. 


WILLIAM KENYON & SONS, Ltd. 


Tel. 494 (Ashton). Q873 DUKINFIELD, near Manchester 








RENEWABLE 
DISC GLOBE 
VALVES. 


“With Special I Disc for 
Superheat. 
Various Weights for 
all pressures. 
All sizes delivered 
from stoc 


BRITISH STEAM 


SPECIALTIES Ltd., 
Wharf St.. LEICESTER. 

















Q881 








THE ROBSON 











GAS and OIL ENGINES 
PRODUCER GAS PEASE TS. 


SOLE MAKERS: 


JOHN ROBSON (Shipley) LTD., SHIPLEY, YORKS, 


See illustrated advt. last and next weeks’ issues. 


HIGH-SPEED STEEL 


DRILLS AND FILES. 
Ltd., 


Flockton, Tompkin & Co., 
REFINED CRUCIBLE CAST STEEL. 








Newhall Stee! Works, SHEFFIELD. 














“BEE” GOVERNOR 


NEWTON, BEAN & MITCHELL, 
Dudley Hill, BRADFORD. 
See Illustrated Advt. last and next week. N6 


“GROWN” BOILER COVERING 


(Slag Wool) d in Steel Sheeti 











96°/, SAVING 


in Radiation—Cool, Strong, Removable. 
Highest Economy & Return. Longest Service. 





Mraulic NVAEINE FY, 




















ESTABLISHED 1850. 





Telegraphic Address: 
PRELUM, MANCHESTER. 


Telephone: 
No. 431 City Private Branch 
Exchange. Spl. 113. 


5th Edition ABC and Al 
Codes used. 











Head Office & Works: 
Wellington Street 
Works, 


SALFORD nr. MANCHESTER. 


Veneer Priss. 


SPECIALITIES 


in all kinds orf 


HYDRAULIC 
MACHINERY 


PRESSES 


for Cotton, Yarn, Cloth, 
Wool, Fibre, Paper, Rub- 
ber, Scrap Metal, Bowls, 
Margarine, Oleo, Tallow, 
Meat, Tinctures, Hides, 
‘Flanging and Forging, 





&c. 
PUMPS; 
Accumulators. ELECTRIC, STEAM & 
an BELT-DRIVEN. 
Intensifiers. 


Special facilities for 
Grinding Bowls or Shafts 


Lift 
1 Ss. up to 3lin. diameter and 
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Admitted “‘most perfect Covering known.” 
For Superheated Steam and Extreme Pressures. 


“CROWN” ASBESTOS & MAGNESIA. 
As Used by H.M. Govt. Depts. 


“CROWN” TELLURIC CEMENT. 
(Nearly 5000 users). The Best, Strongest, Cheapest. 
Most Durable and Most Profitable Cement a 


Sutcliffe Bros., Atlas Works, Godley, nr. Manchester 
The STEAM CYLINDER LUBRICATOR Co., Ld 


Gordon Works, Lower Broughton, Manchester, 
Makers of Adams’ and Grandison’s 


PATENT. MECHANICAL and other 
SIGHT FEED LUBRICATORS. 


For Illustrated Advt. see next agg 8 p iemye. Q813 
Telegrams : SEAFIELD, Mancy : 1645. 


Easton & Anldsieds 
Proprietors 
The Pulsometer Engineering Company, Ltd. 


Pumping 








m7 








Machinery 
for Sewage and Water Works. 


11, Tothill Street, LONDON, S.W. 


Works, READING. D434 





7~@ © 5 ap 52 08) 6 = ee 
CONDENSERS. 


Ss. S. STOTT & CO, 


Engineers, HASLINGDEN 














RADIAL DRILLS VERTICAL DRILLS 


ARCHDALE 


GAPSTAN LATHES MILLING MACHINES 


JAMES ARCHDALE & Co., LTD., 


LEDSAM STREET BIRMINGHAM. 
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ay a _SHALLOW-DRAUGHT LAUNCH, “YARROW SYSTEM.” 
>X :. of 
iM | YARROW & CO., 1s, crascow ori 
nasil 

Messrs. YARROW make a gvacinteer a ant’ Od aadeare ‘eke STEAM Bike ropelled by 2 STERN- WHEEL or by SCREWS WORKING IN 

TUNNELS, fitted with YARROW’S PATENT HINGED FLAP, driven by STEAM or INTERNAL COMBUSTION ENGINES. 08 

* IMPROVED VACUUM BRAKE APPARATUS. 
oon “CRAB” CYLINDER AND RIGGING 
tin. GREAT SAVING NO BRAKE 
a IN WEIGHT SHAFT. 
3 OF RIGGING. 
nn VERTICAL 
m BLOCK STRESS ON 
| : PRESSURES UNDERFRAME 
I; 9 COMPENSATED. ELIMINATED. 
a THE CONSOLIDATED BRAKE ann ENGINEERING CO., LTD., 
. 41, MOORFIELDS, LONDON, E.C. 

RANSOMES, SIMS & JEFFERIES, wumiteo, 
4 
— | Orwell Works, IPSWICH, and Palmerston House, 34, Old Broad Street, LONDON, E.C. 
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CONTRACTORS TO THE BRITISH AND FOREIGN ADMIRALTIES, SHIPYARDS AND RAILWAYS, ALSO ON INDIA AND WAR OFFICE LISTS. 


8 an a, ON a 
S 


Dh Oo he oe ae 
SZ, Yy i with UOVIEZD ae 


THE “DUNTLEY” a. Hie PNEUMATIC 
HEAVY DUTY ire ?; HAMMERS & DRILLS 
AIR-COOLED (hie ere SINS 


ELECTRIC DRILLS » lL EERE ee 
AND GRINDERS WAG AA RECEIVERS. 


AIR COMPRESSORS. 





of special Heavy Duty type ROCK DRILLS 


which will take all the heavy x ‘i 
ae . AND 


overload incidental to hard ee 
ALL ACCESSORIES. 


work without damage. 
BOYER CHIPPING HAMMER. 





“ PALACE CHAMBERS, 9, BRIDGE STREET, WESTMINSTER, S.W. 


Workshops and Showroom within a few minutes’ walk of the Offices, where pneumatic and electric tools can be seen in operation. Inspection invited. 

















BEYER, PEACOCK & CO., Ld. 


tondon stares {Weviminsterw. Gorton Foundry, MANCHESTER. iin ue. 


Tel. Address—FOLGORE, LONDON. 
Telephone—No. 5394 Victoria. 


LOCOMOTIVE ENGINES 


ALSO MACHINE TOOLS. 





ESTABLISHED IN 1854. 5640, Gen’l Manager and Sec.’s Office. 





WHEEL and other LATHES. 


ARTICULATED LOCOMO. 
MILLING MACHINES, DRILLS, 


TIVES. 
GARRATT PATENT LOCO- PLANERS, SLOTTERS, and 
MOTIVES. other Machine Tools with or 


CRANE LOCOMOTIVES for without electrical drive. 
Lifting and Shunting. 


RACK RAIL LOCOMOTIVES. 


EMERY GRINDING MACHINES 
a Speciality. 
All parts of the Engines and 








YARD ENGINES and other special ; 
designs for all purposes and - eens ee —- - ~- Machine Tools are made accu- 
gauges. . —— rately to standard gauges. 
— oa a RECN, ae ge 
WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE, ¥906 


STEEL FOUNDRY for Casting Wheel Centres and other parts of Locomotives. Also general CASTINGS & FORGINGS. J 


PLENTY&SON I? & 


ESTABLISHED 1790. Contractors to the Admiralty, War Office, Crown Agents | wy 


for the Colonies, India Office, Trinity Boerd, Customs 
Manufacturers of House and various Foreign and Colonial Governments 


| 4 & 
B RI T I «. by Works NEWBURY. b i Q a7] Cin, 


KROMHOUT * 


ovt 6 oe MARIN BE aa. Bitehege Bc 
é UT * z NCHURCH ST. 
‘ pee ENG ES LONDON E.C. 

















Be 1 ® _¢. For Tugs, Barges, Launches, Fishing Craft eats ae 
we “0 * goo” Sailing Vessels and Large Yachts. pres hanced — amped 
\o SPECIALLY DESIGNED LONDON 1944 
bg FOR COMMERCIAL WORK. a ; 
alternate advertisement for Illustrations 


& 
o : 
¥ SIMPLE, SUBSTANTIAL, LOW REVOLUTIONS on tog ed 
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MOTORS 


RAILWAY 
WORKSHOPS. 


























MOO Bri. fF. 


RECENTLY SUPPLIED TO THE 


L.& S.W. RLY. 





ILLS, 
3, and 
ith or 


INES 


accu- 
res. 





WC 





SEND US YOUR ENQUIRIES. 


ELECTROMOTORS 


OPENSHAW, Manchester. oe 


LONDON OFFICE: 49, Queen Victoria Street, E.C. Spl 1014 
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JOHN LYSAGHT, cm 


Panel Plates for Railway Carriage Work. Highly-finished Sheets for Special Purposes. 
Tested and Guaranteed Sheets for Dynamos, Transformers, and Turbo-Alternators. 


BEST COLD ROLLED STEEL S a FET HYDRAULICALLY 
AND CLOSE ANNEALED FLATTENED. 
Sheets from 10 to 24 gauge are flattened (Dead Flat). Se mae ict For all Working-up Purposes. 


30, and 36in. wide in 10 to 28 gauge can be despa 


MACHINE-CUT CIRCLES up to 48in. diameter. CLOSE ANNEALING COVERS. SOLID WELDED GALVANISING BATHS 
CHILLED ROLLS for Sheet Mills, Tinplate Mills, &c. 
For Galvanised Viat and Corrugated Sheets, Wire Netting, Tanks, Cisterns, Hollow-wares, and Constructional Iron Work see other Advts. Address—St. Vincent Works, Bristo} 


orB worxs, NEWPORT wovn,. Cpt 1089 






























































SIGNALLING 


T#= McKENZIE, HOLLAND, & WESTINGHOUSE 
POWER SIGNAL CO., LTD. 


Address 


58, Victoria Street, London, S.W 


Telegrams : 
“ Powersig, Sowest, London.” 


Pr na | 


Telephone : 
4760 Victoria (2 lines). 



































ISHERWOOD SYSTEM 


sHIP consTRUcTION| PARSONS MOTOR CO. 


Sole Licensor— 











J. W. ISHERWOOD, * v33,.2r"* LIMITED. 
Telegrams: Ishercon London. sMl173 
Agents for Gt. Britain, S. C. Chambers & Co., 3, King St., L’pool 
TOWN QUAY 
2 PSS 
i > E || _works. 
aa * SOUTHAMPTON. 
The Largest Manufacturers of Surveying 
and Drawing Instruments in the World. se 
Telephone—342. 
w. EF. STANLEY & CO., Ld. 
286, High Holborn, London, W.C. cl Telegrams—Motors. 














RAMSHAY & MARSHALL LTD., 
cairanind Ps shecte oben patty ena a, ert: | WELDING 


fla ttened for Engineering Work, &., also Galvani 


Corrugated Sheets, all gauges and sizes can be upplied 
quickly, at competitive prices. Specify for PLANTS 
MERCURY BRAND. 














Feed LIGHTING fm 

Water SETS 

Heaters. 

POLLOCK, JOHN OAKEY & SONS, 
wus HIGHGATE, aes /- 
® setetone, GENUINE EMERY, eT 








A. BEEBEE, EMERY CLOTH, | Smt TAPE 


eo veonessury... | GLASS PAPER. BLACK LEAD. 
FLINT AND GARNET PAPER. EMERY AND CORUNDUM DISCS 

















as T U RT E VAN fi NBA Basere « wd Cote Cee tga agonal Of Cloth & Paper, for all Disc Grinding & Polishing Machines 
TAN So een EMERY WHEELS 





STURTEVANT ENG 


een NICTOR'A rN WELLINGTON MILLS, WESTMINSTER BRIDGE ROAD, LONDON, S.E. 
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SCHUCHARDT & SCHUTTE, 


Offices: 34, Victoria Street. Showrooms: 14, Palmer Street. 


LONDON, S.W. 








| 






rD. 

























y PORTABLE Electric Drilling Machines 
For Continuous and Alter- Smaller Sizes supplied with: 
F OR nating Currents up to Breastplate—Larger Sizes 
550 volts. with Star Feed Wheel as 
ATHS USE illustrated. SPECIALLY 
a i ADAPTED FOR 





SHIPYARDS 


and in 


RAILWAY WORKS. 


DRILLING HOLES 
STEEL CONSTRUCTIONS. 





















A VALUABLE HELP 


TRAMWAY 
WORK. 





INDISPENSABLE 


to the 


BOILER 
MAKER. 







































The Motor is totally 
enclosed and has been 
tested under 50 % 


overload in our In- 


Owing to a Special System 
of Armature Winding we 
are able to Combine Great 


Power with Light Weight. 









spection Dept. 









MAY WE SEND OUR 
LIST F 14? D488 


STEAM HAMMERS 


FITTED WITH MASSEY’S 
PATENT EXPANSION 
VALVE GEAR. 


Economy in Steam Consumption. 



































SPECIALLY APPLICABLE TO 
AIR DRIVING. 





AXLE FORGING (HAMMER. 


CONTROL. 





The action is obtained by one valve. 
No shock to the driver’s hand. 
Say, No danger of striking the cylinder cover. 
"ED. Hammer can be held up at extreme top 
of stroke. 
p F FULL STROKE. 
SAFE RISE. 


SMOOTH WORKING. 





Write for Peis scams 





ARCH FORM HAMMER, WITH SLIDES. 





we BB. & S. MASSEY, L* maNcHEsTER. RIGBY TYPE. RAMMER, 


LONDON OFFICE—St. Stephen’s House, Westminster, S.W. GLASGOW OFFICE—74 York Street. BELFAST Cewnre Ann Street. 
CARDIFF OFFICE—Princes Chambers. PARIS OFFICE for France and Belgium—COPE and SIMON, 13 Rue Perdonnet, Parts, 


GENOA OFFICE for Italy—EMILIO CLAVARINO, 33 Via XX. Settembre, X187, 
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ROBERT STEPHENSON & CO. LTD.“ 


Telegrams: Rocks’, DARLINGTON. 


ESTABLISHED AT NEWCASTLE 1821. 


Telegrams: Auriscorr, LONDON. 


LOCOMOTIVE 





Nat. Telephones : Nos. 200,and 300. 


t imst 





LONDON OFFICE: Sanctuary House, W 


OMOTIVE BUILDERS 
DARLINGTON. 


Engineering Standards, A B C (6th Ed.), Engineering Telegraph (2nd Ed.), and Kendall’s. 


NEW WORKS OPENED ae. DARLINGTON 1902. 


Telephone : 650 Vicroria. 


OF THE HIGHEST CLASS up to 
ANY SIZE AND CAPACITy 


_—_—_— 


SPECIAL |LOCOMOTIivgs, 
—SINGLE EXPANSIoy 
ARTICULATED, or othe, 
types with FLEXIBLE 
WHEEL BASE, TO sur 
ANY GAUGE OF RAIL Anp 
CONDITIONS OF SERVICE, 
3365 








AND 
BALLS. 


STEEL 
BRONZE 


AUTO MACHINERY CO., LTD, 


COYENTRY. 
Established 18386. 


Q836 








SAWDUST 


and a cheap by-product 
profitably utilised as 


FIRELIGHTERS. 


Send for particulars of our new Pat. Machinery. Genuine 
; for devel * 








8} 


M. GLOVER & CO., Patentees. LEEDS. _) 


T. DAVIES & SON, 


RAILWAY IRON WORKS 
WEST GORTON, MANCHESTER. 


CUPOLAS & LADLES. 














TURRET-CAPSTAN & 
NUT-FACING LATHES. 








THE 


‘PREMIER’ GAS ENCINE 


SEE ILLUSTRATED ADVERTISEMENT, 
Page 69, June 19th, 1914. 
ADDRESS Q198 


THE PREMIER GAS ENGINE CO., Ld., 


Sandiacre. Nottingtam. 


JOHN HETHERINGTON & SONS, 


Engineers, Machine Tool Makers, 
ANCOATS WORKS, sept a oy 


HORIZONTAL TURNING & BORING MILLS 


To sw ng 4, 5, 6, 7, 8, 9, 10, 12, 14, 16, 18, 20,-- 
24, 28, and 32ft. diameters. 
Each with two tool rams. Feeds positive, continuous and 
independent. Controlled from each side of machine. 
Teleg.: Hern, Mancuesrer. Nat. Tel.: 8065 Central. 


H. W. WARD & CO., Ld. 


Lionel Street, Birmingham. 


TURRET LATHES. 


Telegram —Tudor, Birmingham. Tel. No. 14 
See illustrated Advertisement last and next week. Q328 





27748 








1s t- -e\.be- 
ri re a Slots: : 








WATER 
SUPPLIES 


FROM 


ARTESIAN TUBE WELLS. 


improved Patent Air Lift 
Pumping Plant. 


Le Grand &Sutcliff 


Artesian Well and Waterworks Engineers, 
125, Bunhill Row, LONDON, E.C. 











ARE YOUR RODS. WORKING 












HARD CANVAS “%¢ 
FRICTION PRODUCING RUBBER ? 





























“PALMETTI 


" is different from all other packings because it keeps the bearing surface of 
the rod automatically lubricated by reason of each single strand having its 
own abundant supply of graphite grease lubricant—our own special process. 





EFFECT OF LUBRICANT FROM 
PACKING ITSELF IS TO PREVENT 


ROD FRICTION. WEAR OF ROD. 
—PACKING FROM HARDENING. 


Let us send you free working sample. 


GREENE, TWEED & CO., 


Sole Manufacturers, 


41, Tothill Street, Westminster, London, S.W. 


GRAFTON & CO. 











CONTRACTORS TO H.M. GOVERNMENT 
ATLAS .WORKS, 


BEDFORD. 


elegrams 
GRAFTON » BEDFORD. 


Illustrated Descriptive Price List 
free on application. 





SILVER MEDAL, Inventions Exhibition, London, 1885. 
GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908. 
GRAND PRIX Buenos Aires Exhibition, 1910. J2188 


CASTINGS 


FOR ENGINEERS 
UP TO i2 TONS, 


GEORGE JONES, Limited, 


Lionel Street, Birmingham, qi 





| 


THOMAS SHANKS «°°: 
Johnstone, ToOLs- 
avi M SEE HALP-Page 


PE ADVERTISEMENT IN 
sul160 LAST & NEXT WEEK'S Issue. 


HALL’S PUMPS 


J. P. HALL & SONS, Ld 


' PETERBOROUGH. 





























STEVENSONS, 


PRESTON. 


IRON AND STEEL 
CASTING LADLES. 


645 











Tel.: 790 Pendleton (ring first). Teleg 
3685 Central. Est. 1846. Works, Mane lla 


BARLOW & CHIDLAW, LTD., 


Pendleton Gear Works, MANCHESTER. 


ACCURATE CUT GEARS. 


(For illus. advt. see last and next weeks’ issues.) 670 














Advertisemen 6 
June isu, ial 











CRANES 
Derrick and Overhead Travelling Cranes. 


Worked by Hand, Power, & Electric. 


JOHN SMITH (Keighley), LTD. 


See last week’s advertisement, page 5). 6% 


ToSCREW BOLT MAKER} 


Engineers, Wagon Builders, &c. 


This Patent Sore¥ 
ing Macuine can be 
worked eith'r by 
Boy or GIRL, 

will screw at the rate 
of from 25 to 30gro* 
of fin. bolts per dit 
of ten hours, orothe 
sizes at proportion 
ate speed. is 
chine is also well 
a gga for Tapping 


Nuts. 
As Supplied 
Governmen> 














~ 
Prices andi 
lars on applicatio® 


EDWARD MERCER; 


Sole Maker, HoLins IRoNWORKS, 








HOLLINWOOD, near MANCH -. 







N Gs 
NGS 
a 12 TONs, 

, Limited, 


i oak Ques 


| 
a 
EE THALF-Page 
TISEMENT IN 
WEEK'S Issup, 
——_ 





Teleg.: 
(8, Manchester, 


W, LTD, 


CHESTER. 


GEARS. 


issues.) Q670 


ing Cranes. 


Electric. 


ey), LTD. 


page 59.  Qp% 


lers, &c. 


Patent Scrs¥ 
Macuine can be 
ked eith:r by! 

or GIRL, 
screw at the rate 
om 25 to 30gro# 
n. bolts per da} 
n hours, orothe: 

at proportion 
peed. 
s is also wel 
ted for Tapping 


Supplied to 
apne st 


s and 
on application 


rCE Ry) 
k8, 
| Sd 
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GOVT 
STAMPED 
CASES 


Every Engi- 
nee 







which 
t a little to success. 
“India” pond the H. White Manufacturing Com- 
EB submit an article which meets the Engineer’s 
jar requirements at every point. It is designed— 
to ree “4 closest. time—to give the greatest service—to present 
the handsomest appearance. It illustrates and embodies the experi- 
ence and resources of a great firm. The Solid 12 et. Gold Case is 
a special feature; it is beautifully built,  adeonete strong, 
and ve > English Government Stamp. It is in these = 
a —substance, . gag and appeara 
the * ndia »'watch differs ‘so widely from the watahes af 
“everyday” variety. It represents the test value; and the 
Com state in all sincerity that there is nothing sold to compare with the 
des “India” watch under £8 to £9; it is practically double value for 
ney. Briefly deacribed the new “ India” has movement, jewelled 
in mn actions, with cut ¢ gg ony Balance, adjusted for all Climates, aie 
Jewreliines and Brequet sprung. e H. White pentacturtng Company’ 
price, £5 15/-, ins Uren hy id det, Full Hunting Cases, £8 8/-. Colonial 
Orders receive attention, and are executed with great Adelity, watches being 
subjected to special temperature tests. Despatched at the Company’s to any part of 
the ‘ord. Insured Postane, British Possessions, 1/6; elsewhere, 5/-. 
oes «An intercsting Be perme —. of Wate’ hes, Bru ae Wa. ches, Chains, &., sent post-paid 


H.WHITE 2 104 MARKET St “AisS MANCHESTER 















































Wells’ ‘Unbreakable’ Lamps and Oil Feeders. 





Over 2,000,000 | ENGINEERS’ HAND LAMPS. 
Horizontal OIL FEEDERS. 
For Kerosene, Petroleum, or 
Paraffin. 


With Valves and Brass Tops. 
. 27/= per dozen. 
oe 30/- ” 
++ +e BB/- Bt 
No. 8a.—1 uae a’ inagroved Pattern, vag ag at Top, 45/- per 
0. 3B.—14 pint. 64/- per 
Also it without Valve. Also made Pith Pat Patent Filler. 





No. 4.—4 pint, 18/- per doz. 
No. 44.—# pint, 27/~ per doz. 











KETTLE TORCH LAMPS. 
No, 184.—A Py apa Lamp, ee with 
2in. Wick, 5 pints capaci! y ’ 9/- each. 


Largely used by 
Contractors, Collieries, &c. 
Large Flaming 
Light. 

No. wi tocwa™ 


No. -28—Same 
shove, but having two" 





~ aed jg oom Trench 
Suitab! teem Laer my er , 





WELLS’ 
Removable 
Bung 
Pour 
Price 


6/6 


ie agri —, 





No. 5a, 3 pint, Hook No. <r tone, aioe 
No. 68, 1 pint, Hook No. 3, a8 shown, 86/~ doz 


MOULDERS’ LAMP. 


The shape of this lamp makes 2 
specially suitable for es 
N sith ordi: 
‘0. 20, w nary ieee ae a ype pes 21/- 
Stuffed with wool for burning ‘spirit, 
Fitted with solid cast wheel teed per — 








Banca 5 
Madein GUN METAL. os. 6d. each. 


For Em; Cask without Pump, Tap or Stillage. 
in, | ¥ waentlg eetlted All waste cnlmenyren vented. 








WRIGHT, ANDERSON & CO., i LTD. 
STRUCTURAL ENGINEERS, 
consrndeeSiMsnean. wae +4 GATESHEAD-ON-TYNE. 


ROOFS, SHEDS, STEEL FRAMED BUILDINGS of every description. 





Wells’ Oil Gas Generating Lamps. 


Light from Kerosene or Petroleum 
without Wick, at 
Less than One Penny per Hour. 


No Smoke or Smell. 


Perfect Safety. No Explosive Naphtha used. 
Thousands sold. Unaffected by wind. 
. 12, Zhours... .. 
. 12A, with Tripod 
. 13, 5 hours... ... 
. 138A, with Tripod 
. 14, 7 hours... ... 
. 144, with Tripod 


Extra burners Ge: above, 2/- ‘each. 








A. C. WELLS & CO., ® mrarAun rs“? LONDON. 














_ Doors 
Slide easily 


| whens heli on OOBURN Track. The runers do. | 
|| 





not get rusty because they are guarded from wet, 
The covered troughs in which the roller-bearing | 
hangers run do not get choked by dirt. 
heavy the door it slides smoothly and easily always. 


- COBURN i. 
STEEL TRACK © 


is cheap and easy to fix. Immediate delivery 
guaranteed. Expert advice and full details sent 
by return post. Write for Catalogue 50 L. 


However 





ORDER DIRECT FROM THE DISTRIBUTORS*::- 





PARKER, WINDER & ACHURCH, Ltd., 


BIRMINGHAM. G296 


























WORTHINGTON 


Of any size and for any Purpose. 





WORTHINGTON TWO-STAGE ENCLOSED FRAME 
AIR CO MPRESSOR—Belt-driven Type. 


Can be fitted with mechanically moved inlet valves on low pressure 
Air Cylinders at a small additional cost. 


WORTHINGTON PUMP CO., LTD. 


(With which is incorporated the European Business or 
The Blake & Knowles Steam Pump Works), 


153, QUEEN VICTORIA STREET, LONDON, E.C. 
And Branches in Principal Towns and Cities throughout the World. 





WRITE FOR SPECIAL COMPRESSOR CATALOGUE. 
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JOIN FOWLER & Co. LEEDS Lo. 


Over Half | RN | ae — elerences 
i ia Mehe wis | to Users in 
entry's ~-4 | all Parts 
Practical | of 
Experience. the World, 























STEAM PLOUGH WORKS. LEEDS. 





of Machinery for Steam Cultivation. 
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Double Engine - aoe a ee ae ~—=sFor every 
Cable, eee (Crop, Country, 
Single Engine fe aa SCCnt Climate. 


or Direct |) een = eee em = Perfect Tillage 


seo. — , Highest Yield. 


STEAM CULTIVATING MAC MACHINERY. 
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THE ogee te ENGINEERING CO. ~~, “= 
WHITCOMB-BLAISDELL 
DOUBLE BACKED GEARED LATHES 


WITH QUICK CHANGE GEAR BOX. 











The Lateral and Cross Feeds in apron actuated by separate 
worms through frictions adjustable from outside. 


The Tailstock is instantly clamped to the bed at all four corners 
by special c'amping device operated by hand wheel shown. 


IN STOCK. 


ALSO TOOL ROOM AND sical PULLEY LATHES. 


85, Queen Victoria St., London, E.C. 
Works: COVENTRY. 


PONTIFEX & WOOD, LTD. 


Removed from Farringdon Works, Shoe Lane, London to 


UNION FOUNDRY, DERBY. 


COPPERSMITHS 


Makers of all kinds or 


Copper Work for Brewers 
and Distillers. vise 
Milk Condensing Plants. 




















LONDON OFFICE—175 to 177, SALISBURY HOUSE E.C. 














CONTRACTORS TO H.M. GOVERNMENT. ON WAR OFFICE, ADMIRALTY, INDIA OFFICE, & COLONIAL OFFICE LISTS. ESTABLISHED 1865. 


we BRANDON BRIDGE-BUILDING COMPANY... 


Engineers, Bridge Builders, Ironfounders, MOTHERWELL. 


Telegraphic Address Giver] MoTHRRWELL. London Office 34, Victoria Street, Westminster, ay. Telephone : No. 11 Morumawsut. 





MAKERS OF 


Bridges, Roofing, Dock Gates, Tanks, Piers, Locomotive Turntables & Water Columns. 
STEEL PRESSED TROUGHING & GENERAL STRUCTURAL WORK 





_INGOT MOULDS. AND GENERAL at | 0207 











THE 


- DREADNOUGHT EJECTOR“ 


SELF REGULATING. 


Requires no complicated Steam Reducing Valve. 

Works at any boiler pressure with ONE setting of steam valve. 
Vacuum Automatically maintained constant. 

Greatly increased capacity. 

Economy in Steam Consumption. 

Rapid production ot vacuum. 

Power to maintain a good vacuum against leakage. 

Simplicity of construction. 

Interchanges with our Standard Type “C” Ejector. 

Works down to 90 lbs. pressure. 


THE VACUUM BRAKE Co., LTD., 


32, Queen Victoria Street, LONDON, E.C. a 
GRESHAM & CRAVEN, LTD., Manchester. 


D 
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TRADE MARK. FRADE MARK. 


“FLOWER” BRAND 


MAGNOLIA METAL 


USED FOR TWENTY-SIX YEARS (1888-1914) BY 


GULLETT GIN CO. 


(MOST IMPORTANT AMERICAN MAKERS OF COTTON GINS). 
A VERY SEVERE SERVICE BECAUSE OF GRIT, DUST, & HIGH SPEED. 














GULLETT GIN COMPANY 
Manufacturers COMPLETE COTTON GINNING OUTFITS. 


P.O. Amite, La., Feb. 4, 1888. 
Gentlemen,— We are using your MAGNOLIA METAL in our Cotton Gins, 


Feeders and Condensers to our entire satisfaction. 
We have adopted Magnolia Metal as the standard anti-friction compound 
for our machinery, believing it superior to any we have heretofore used. 
Yours truly, 
GULLETT GIN CO., Geo. A. Peete, Mgr. 


GULLETT GIN COMPANY 
‘Manufacturers COMPLETE COTTON GINNING OUTFITS. 


TAT 2 A a s caeeeeeneniitl iin i ieiciaiaaieeeaaaae 
z . P.O. Amite, La., Feb. 26th, 1914. 
Gentlemen,—It gives me pleasure to state that Magnolia Metal is used by 
us in all high-speed bearings throughout our line of cotton ginning machinery, 
and has given our customers as well as ourselves excellent results. We wish to 
state further that we have not had a single complaint where Magnolia Metal 


has been used. 

We are also pleased to say that we use nothing but MAGNOLIA METAL 
to repair bearings of our high-speed wood working machinery in our wood 
working plant, which consists of about forty-five wood working machines 


ranging in size from a 12 X 30 S. A. Woods Timber Sizer down to a 12in. 
hand jointer, embracing quite a number of different types and makes, bearings 
in some of which have been running almost continuously 3500 R.P.M. ten 
hours per day for five years and show little or no perceptible wear. 

Very truly yours, 
GULLETT GIN CO., T. E. Johnson, Supt. 







































a a 


MADE BY 


THE MAGNOLIA ANTI-FRICTION METAL CO. OF GREAT BRITAIN, Ltd., 
49, QUEEN VICTORIA STREET, LONDON, E.C. 


Telegrams : MAGNOLIER, LONDON Telephone: CITY 6596. 


LA MAGNOLIA (A. G. MILLER), 21, Rue de St. Petersbourg, PARIS. 


Telegrammes: METAMAGNO, PARIS. Telephone: CENTRAL 54-01. 


MAGNOLIA ANTI-FRICTION METALL CO., 30, Konigstr: Zehlendorf bei BERLIN. 


Telegramme: MAGNOLIA-ZEHLENDORF-WANNSEEBAHN. 6267 Telephone; ZEHLENDORF 199. 

































= 
tie 


> 


ued 


1914 








Jone 26, 1914 THE ENGINEER XXVli 








_ 2 
— 






DUNLOP 


HEAVY SERVICE 
SOLID TYRES. 


é 


FOR HEAVY COMMERCIAL 
VEHICLES TRAVELLING 
ON PROVINCIAL ROADS. 












DUNLOP SOLID TYRES can be obtained 
and are fitted free, at the following depots:— 











BIRMINGHAM _... Salford Street, Aston. 
| LONDON «es «++ Belsize Road, Kilburn. 
| LEEDS ... ... ... 115, Albion Street. | 
NEWCASTLE _... St. Nicholas Street. 
GLASGOW ... ... 60, North Wallace St., 
and 63, Bath Street, 
BRISTOL... ... ... 35, Victoria Street, 
MANCHESTER ... 190, Deansgate. 
DUBLIN ... ... ... 33, Westland Row. 










BELFAST 41, Chichester Street- 





THE DUNLOP RUBBER COMPANY, LTD., 
Founders of the Pneumatic Tyre Industry, 
MANOR MILLS, ASTON, BIRMINGHAM. 















mopolitan,” &c., for all purposes. Also Special 
Patent **Hot Water injectors,’’ for Locomo- 
tives, Traction and Agricultural Boilers. 


LIFTERS AND EJECTORS for lifting and ii 


liquids, fluids,. sludge, bilge, &c., or for creating 
ae vacua. Also Water Jet Ejectors, Circulators tor 
heating, boiling and_ circulating liquids, and 


Thermo-Regulators for working with ditto. 


FEED WATER HEATERS (®8rookes 


Patent **High Velocity’’ System), gives fully 20 deg. 


| | 
| INJECTORS.— One Movement,” “Premier,” “Ces- 
i 


hotter feed than others. 


OIL SEPARAT OR §S -(Brooke’s Patent 
‘SDUAL’’ System, embodying results of latest 
experience) and Auto-Vacuum Dischargers 
for ditto. Also Vacuum Pressure (alternate) Dis- 
chargers for low-pressure turbine work. 





The **SIRIUS’”’? Centrifugal Pumps (Low 
Lift Type as illustrated), lin. to Qin., 1500 
galls. to 120,000 galls. per hour, head 5Oft. 


STEAM DRYERS. STEAM TRAPS.— 


“Sirius”? and **Brooke’s”’ (high-pressure, rapid dis- 
charge). ** Protected Seat’’ Steam Valves. Exhaust Heads. 


HOLDEN & BROOKE, “ 


Sirius Works, West Gorton, MANCHESTER. 
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This special fabric means 


No Pinion Clatter. 


Fabroil Pinions run 
noiselessly because 
the fabric of which 
they are made is 
thoroughly soaked 
in oil, ensuring self- 


lubrication. 


Fabroil Pinions 


are cut from blanks of special fabric held under 





pressure of several tons by steel shrouds, they are 
noiseless in operation, durable in service, impervious to 
oil and water, and proof against rats and other vermin. 
ty > . ee 

lhey possess sufficient tooth elasticity to absorb shocks 
liable to break cast iron or deform brass. They are un- 


affected by exposure to dampness, dryness, heat or cold. 
a . . ° = ° . . - 
Supplied in sizes from 2in. to 12in. in diameter. 


Wrile for List ER 266 on Fabroil Pinions. 








The British Thomson - Houston Co., Ltd. 


| 
| Electrical Engineers and Manufacturers, | 
Head Office and Works - ~ ~ ~ Rugby, England. | 
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M ICA FOR INSULATION, sci EUEE, os 
— Drewry— 
RAILWAY MOTOR CARS. 


Silver Medal, Franco-British Exhibition, London, 1908. 
Two Gold Medals, International Railway Exhibition, Buenos Aires, 1910 

















wort 





A 20 H.P. 9~Seater Car on the Chilian Northern Railway. 


DREWRY CARS ARE BRITISH-BUILT THROUGHOUT AND HAVE BEEN SUPPLIED TO 
UPWARDS OF 120 RAILWAYS IN ALL PARTS OF THE WORLD. 


INTERNAL COMBUSTION PASSENGER and INSPECTION CARS FROM 4 H.P. to 150 H.P. 





Write for Illustrated Catalogue and particulars to 


THE DREWRY CAR CO., LTD., 


16, RIVER PLATE HOUSE, SOUTH PLACE, LONDON, E.C. 3, 


Telegrams—‘“ ErrKRVESCE, LONDON ’ Telephone—458 Lonvon WaLL. _ Works: BURTON-ON-TRENT. - 
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WERFGUSTO| 


(Firm A. F. SMULDERS), and 


SCHIEDAM, HOLLAND.) — 


\ 






VIEW ON DECK. 150-TON CRANE. 





40-TON 












PULLEY 
Telegraphic Address: ASMULDERS, SCHIEDAM. PULLEY 
Codes Used : ABC, 4th and 5th Edition. BLOCK 
—— Haag bye nang Edition. ¥ 
gineering, 2n: tion. 
Private e. BLOCK. 










Sole Agency for the United Kingdom: 


ANDERSON RODGER, 
38, VICTORIA ST., WESTMINSTER, 8.W. 

































150-TON FLOATING, PIVOTING and DERRICKING CRANE. 










Height above Water Line - - 60 mts. (196ft.) 







Lifting Radius for 40 Tons - 464 ,, (149ft.) 
By ” 110 ” =i 263 ” (87ft.) 
3 9 150 ” ‘ef 263 ” (87ft.) 






These cranes are mostly supplied to Governments and Harbour Authorities, and a good many of them are repeat orders. 
have sent out these cranes to the Argentine, to Brazil, Chili, the Dutch Colonies, France, Italy, Russia, &c. &c. 



















OTHER DEPARTMENTS. 






DREDGING PLANT 


OF ALL TYPES & ANY CAPACITY. 


PATENTED BUNKERING VESSELS 
DIESEL MOTORS of any Capacity 


Stationary and Marine. 


y-% 






D 























BOILERS or every description. 
BRIDGE & ROOF CONSTRUCTION. 








} 


} 
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Boiler Works: A. F. SMULDERS, Grace-Berleur, nr. Liege, Saigiem 
1£85 
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IN STOCKH:— 
Your sizes Vertical Drills. 
ft. Radial Drilling Machines. 
Single and Double Brass Finishing Machines. 
Two sizes Profiling Machines. 
jin. and 7}in. Slotters, Lathes, G359 


JAS. SPENCER & CO., Ltd., 


Chamber Ironworks, Hollinwood, MANCHESTER. 


J, BUTLER & CO., 


Victoria Ironworks, HALIFAX. 
nisb- MACHINE TOOL MAKERS 


Estrasuisuep 1670 Qa 
TereckarHsc Appress: Borier, Hauirax, Enouanp. 











MACHINE CUT 
WHEELS. 


The REID GEAR co; = ar. Tetley. 


See illustrated advt, in issue of June 5th. 











[ELECTRIC LIFTS. 


J. STANNAB, ox: 





Skin Market Place, Bankside, LONDON, °.E. 








MACKIES, LD., 


Engineers, READING. 
WROUGHT AND CAST 


PULLEYS, SHAFTING, BEARINGS 


W198 wets for Catalogue Mo, 52, é&ec. 
Tela, Machinery, Reading one, 86 Reading 





Specify 
JOHN GIBBS & SONS 
“PEERLESS” 


Blower | & Exhaust 

\° F. ANS = _ will NOT 
fleappointed. 

SEND FOR CATALOGUE 


724 Duke Street, 
Liverpool. 725 
For large advt. see next week 


BALANCED SLipe VALVES 
Double and Triple Opening. 
ANDREWS & CAMERON, Kirkintitiocs. 


See Illustrated advt. in issue of June 5th. sM20v 














The best 
FURNACES! 
MELDRUM orrrerons 
SUPERHEATERS 


MELDRUMG, Limited, 
Canal Works, Timperley, MANCHESTER. 














Conrracrors TO H.M. GOVERNMENT. 


The Metallic Manufacturing Co., Ld. 


ARDROSSAN. 
METALLIC DISC VALVES. 
CORRUGATED METALLIC JOINTS. 
and other ENGINEERING SPECIALTIES. 
m ted Catalogue on applicati 
See Illustrated advt. in issue of June Sth. aw215 








eS ERDERT 
TRAVELLING-CRANES. M OR R IS. 


PULLEY-BLOCKS. 


OVERHEAD-RUNWAYS. : 
TELPHERS. LOUGHBOROUGH 








BUTTERS BROS. & CO. 


GLASGOW. 


ELECTRIC & STEAM CRANES 


OVERHEAD. LOCO. DERRICK. 


WINCHES. 


See Illustrated Advt. in issue June 5th. 8128 








8ft. by 2in. PLATE SHEARS. 











TWIN CYLINDER 
HYDRAULIC FORGING PRESS. 





Especially Handy for Forcing Armatures, Caps, Rings, &c., off their shafts. 
ASK FOR LIST No. 27. 





RYLAND ST. WORKS, 





YOUNGS,  eamncnan 














UADRUPLE EXPANSION ENGINES. 








CONTRAFLO SYSTEM. 


eS Heiree KS 





These engines are specially designed to utilise the highest econo- 
nomical vacuum which will enable the feed water, by means of the 
Contraflo Apparatus, to absorb the entire heat in the exhaust 
steam from the auxiliary engines and return it to the boilers. 


Licensed Manufacturers: 


RICHARDSONS, WESTCARTH & Co., LTD. 


HARTLEPOOL. MIDDLESBROUGH. SUNDERLAND. wu 
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WELL-DESIGNED and DURABLE 


BOILER MOUNTINGS AND VALVES 


are necessary to secure an 


ECONOMICAL STEAM INSTALLATION. 


SPECIFY 


HOPKINSON’S MAKE. 


OUR New Illustrated Catalogue, 
No. 700 (comprising 341 pp.), 
is now ready and will be sent 











post free to Engineers applying 
for same on the form herewith. g 


eB te Be Be eB te Be he BE ee 8 ee i BB te BB te Bt te Be 8 te te Bt 8 te Be ee Be a ae ee ee ee ae ee ae ae ae ee i ee ee i eel el el el el el eli ele 








al 


J. HOPKINSON & CO., Ltd. Britannia Works, HUDDERSFIELD. 
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Please send your new illustrated 


Catalogue No. 700, postage paid to: 





“ec pe, ME I SO GEIS TS BOK Sip DROS DDE OAR HG SS SPENT TT Ur gt POP EPCOS State if member of > 
Engineering Institution. 
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NAME of FIRM.......... a5 beeehsS Cho ee. Ga EE dada oo 


ADDRESS iti “MH... So oe ee 
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WEIR MARINE AUXILIARIES 


Feed Pumps, Air Pumps, Oil Pumps 
Feedheaters, Evaporators, Condensers 


Me most efficient, reliable, 

and commercially productive 

equipment for the modern 
steamship. 


Supplied to twenty-three navies and vo the 
leading steamship lines throughout the world 


Gk&J WEIR I” - Cathcart - Glasgow 











CONDENSING PLANTS 


FOR TURBINES ano RECIPROCATING ENGINES. ~ 


Se alae ea Stati) 


ID CCC Representatives for our Representatives for our DAD aD mE am @ 4 


ppaORRIRAE ES 11 Pie ee 
ITF A) Engineering Specialities. | Engineering Speciatitis. (OE I=e ey 
SOUTH AMERICA: " SOUTH AFRICA: - 
R. N. EDGARD, Calle . Transvaal & Natal— 
: maine ‘emperley., _ ae - P ENGINEERING SUPPLIES, 
sos Ai 7 2 A Lid, P.O. Box 4063, ~ 
- Johannesburg. 


AUSTRALIA : goers 2m ies ’ Rhodesia— 
COWLISHAW BRO3. 4, | | ao 8, SYKES & UO., Ltd., P.O. 
Bulletin Place, Sydney, iy \ ‘Ss, Box 230 Buluwayo; also 
N.S.W. acre P.O. Box 110, Salisbury. 
Cape Colony— 
R. B. HENDRY & CO., P.O 
Box 1117, Cape Town. , 


L—& PARALLEL CURRENT) COMBINED, WITH 


STEAM, MOTOR or BELT-DRIVEN AIR AND CIRCULATING PUMPS. By arrangement with a Licensee, WE SUPPLY 
LEBLANC JET CONDENSERS, and LEBLANC ROTARY AIR PUMPS. Posen | 


HIGHEST VACUUM GUARANTEED WITH MINIMUM POWER. ENQUIRIES INVITED. G2s8 


ISAAC STOREY « SONS °° crows: anos MANCHESTER 


BRANCH OF UNITED BRASSFOUNDERS & ENGINEERS L© LONDON OFFICE —: 57858. LEADENHALL ST E.C, 
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ROBERT HUDSON, L™ 


MANUFACTURERS OF 


LIGHT RAILWAY MATERIAL & CONTRACTORS’ PLANT 


Address all Enquiries to Head Offices and Works— 


Gildersome Foundry, near LEEDS, ENGLAND. 


Telegrams & Cables: FOUNDRY, GILDERSOME. Codes used: ABC (4th and Sth Editions), Western Union, and Private. 
4 London Office: SUFFOLK HOUSE, CANNON STREET, E.C. 
Offices and Stores: CULLINAN BUILDINGS, JOHANNESBURG, and 6-7, CLIVE STREET, CALCUTIA. 


London Telephone: 3162 CITY. 


Telephones: 2 MORLEY, 14 LEEDS (Central). 





Complete detailed Catalogue of Light Railway 
Material forwarded free on request. 


Colonial and foreign requirements a speciality. 
Quotations given C.I.F. any port in the world. 
Large stocks kept ready for immediate ship- 


E. 396.—Left-hand Switch and Crossing, with Switch 
Box and Lever. 


E. 445.—Small Size Turntable, 
Rails cast on. 


E. 456.—Side Discharge Wagon, with Gable 
Bottom. Sizes from 20 to 400 cubic feet capacity. 


E. 580.—Patent Double Side Tip Wagon, 
for 4ft. 84in. gauge railways. 


tE. 86.—Steel Tip Bucket. 





© eh ine — 
' Sure? 


E. 607.—Patent Double Side Tip Wagon, for 
Contractors, Collieries, &c. 


Sizes from 9 to 200 cubic feet capacity. 


E. 608.—Light Locomotives, from Sin. cylinder upwards. 


E. 462.—Open Goods Wagon with Side Doors hinged full 


length. Capacity, 4 tons and upwards. 


PATENT. 


E. 449. Wheels and Axles with Patent Roller Bearings. 


w 


5 xe 


agon on Double Bogies. 


ee tO 


E. 579.—Platform 


Estimates for the complete equipment of a 
Light Railway of any desired capacity 
submitted free on request. 


We keep verylarge stocks of Track, Locos., and 
Rolling Stock, and can equip an entire Light 
Railway on the shortest possible notice. 


— 


E. 585.—Steel Sugar Cane Wagon. 
Made in all sizes and types. 


E. 457.—Patent Pressed Steel Colliery Tub 
with well bottom. 


E. 483.—Scoop Type Mine Car, tips at sides 
and end. 


= E. 96.— Double Centre Steel 
Side Tip Truck (Diamond Fields Pattern. 
with Jockey for wire rope haulage. 








a 
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30 Years’ Experience. 
Working. 


Many Thousands 





CONTRACTORS TO H.M. 


GOVERNM ENTS. Established 1866. 


& FOREIGN 





200 B.H.P. TWIN-CYLINDER GAS ENGINE. 


FIELDING & PLATT, LTD., GLOUCESTER. 


LDING . 







GAS 
NGINES 


Tw, 


GRADUATED GOVERN- 
ING giving steady 


running. 
FORCED LUBRICATION 


GIRDER BED, fully sup-~ 
porting cylinder. 


OIL TRAY round Bed 
preventing oil rotting 
foundaticn. 


BALANCED CRANK. 


VARIABLE ELECTRIC 
IGNITION. 


me 


Latest Model can be seen 
working at our 
LONDON SHOWROOM, 
73a, — a Street 








Power. Rigidity. Accuracy. Convenience. 





JN our Standard Plain Milling Machine 

we offer a machine specially equipped 
for handling 90% of the work of the 
average milling department. A heavy, 
powerful, rigid, accurate machine, without 
the costly, complicated get-out-of order 
mechanisms. 








It-is built with and without reversing 
motion for the longitudinal table feed. 
We can fit a vertical spindle milling 
attachment, and we build exuctly the 
same design as a Universal Miller. We 
can deliver either type, plain or universal, 
from stock. 


The machine has a powerful cone, back 
gears, and a two-speed countershaft 
There are twelve speed changes, in 
geometrical progression, and eight posi- 
tive, easily variable feed changes. The 


spindle has ball thrust, and all motions - 


have large graduated index discs for easy, 
accurate, and quick setting. 


The knee is of the solid-top type, and 
offers greater rigidity and strength than 
any other. 


The table has an automatic longitudinal 
feed of 28in., with automatic trip motion, 
a vertical adjustment of 20in., and a cross 
movement of 1 Lin. 


Greenwood and Batley, Ltd., Leeds. 


D861 
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~VICKERS 1 LIMITED. ‘| 


ALL TYPES OF WARSHIPS DESIGNED, BUILT, ENGINED, ARMED, 
AND ARMOURED READY FOR SERVICE. 
OFFENSIVE AND DEFENSIVE AUTOMATIC SUBMARINE MINES. AIRCRAFT. 


ln 





SS SSS ee 














H.M.S. “EMPEROR OF INDIA,” Launched@at Barrow-in-Furness, November@27th, 1915. 








Naval Construction Works, BARROW-IN-FURNESS. 


4 -“DURALUMIN” S 


KRegd. Trade Mark.) 
LIGHT AS ALUMINIUM. STRONG AS STEEL. 








and Hardness of 
Mild Steel, 
but having only 
One-third 
of its weight. 








SSE 





Will not Rust. 


Almost 
unaffected by 
sea water. 


SS 





SS 


—— 














Sac 


Vickers House, Broadway, 
‘LONDON, S.W. 


SES 


as 


Licencee and Distributor for the United States— 
The American Duralumin C . Hano Bank Building, Nassau and Pine Streets, New York. 





—— 
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VICKERS umirrep. 


HIGH ea en — VICKERS VANADIUM 


STRAIGHT AXLES | HIGH POWER 


\ 
for Locomotives, Carriages, and Wagons. | 
an | DRILLS 


(NEW DESIGN). 




















Wey === 
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SOLID CAST STEEL REVERSIBLE and 
NON-REVERSIBLE CROSSINGS. 


Forgings and Castings of every Description. 


LOCOMOTIVE CRANK AXLES. 
River Dea Works, 


—— 


























SHEFFIELD. 
Agent for France: EUGENE BUISSON, 9, Rue de Nemours, Paris. The Twist Drill Section, Erith Works. 
a SSS. SSS Sn Oe SS SSS SS ‘ : 
| 
VICKERS MOTORS. _ | ADJUSTABLE 
The care and attention given to every \ R E. A M E. R S 
detail in design and manufacture have | 
added a hidden value that is only \ 
revealed in a lifetime of good service. \ (NEW DESIGN). 


SSS 


VIGEX 


oe 





The illustration shows a Vickers’ motor driving 
drilling machine in modern engineering shops in 
Midlands. Motor, 5 H.P., 460 volt, 550 r.p.m. 
Radial machine, 3ft. Gin., drills holes up to 2in. 
| diameter. ? 


ers 


The Adjustable Reamer Section, Erith Works. 


—— 


es 
Pe me 
<acbealinaeer=otapeabnamiiavearemtemeoae” 





| The Electric & Ordnance Accessories Co., Ltd. 


ALL COMMUNICATIONS TO TOOLS DEPT., 
VICKERS HOUSE, 
Broadway, London, S.W. 


(Proprietors: VICKERS LIMITED) 


ASTON, BIRMINGHAM. 
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SMITH’S PATENTS ‘= TRANSMISSION OF POWER 
CAST IRON PULLEYS = 


OF EWERY DESCRIPTION. 

















Smith's Patent ie 
ALWAYS 
Independent Grip Shaft Couplings. nee corey ff : cLoseo 


LWANS 
Rv 


Shafting. Hangers. Wall Brackets. nisi 
Wall Boxes. Loose Collars. 


Smith's Patent 
Swivel Adjustable Self-oiling 
Plummer Blocks, 
and all Accessories 


for the Transmission of Power. 








SWIVE! co ADJUSTABLE. 


SELF-OILING BEARINGS. QUANTITHS. FoR stock. 
SMITH & GRACE SCREW BOSS PULLEY CO., LTD. THRAPSTON. 


LONDON: 35, QUEEN VICTORIA STREET, E.C. Telephone No. 9531 City. Telegrams: Grace, Thrapston. : 19 P.O. Thrapston. 


BUCK & HICKMAN, LTD. 


HEAD OFFICE {iam Le BRANCH OFFICES: 


AND SHOWROOMS: 


2&4, WHITECHAPEL ROAD, | fll BIRMINGHAM 
LONDON, E., : : 55, STATION STREET 
| Le ’ (ALSO SHOWROOMS.) 


WHERE 


MACHINERY GAN BE SEEN IN OPERATION une SS GLASGOW 


UNDER WORKING CONDITIONS. bg : th 27, CADOGAN STREET. 


Lance Stocks , ; aN MANCHESTER 


yr F A Sa 3, CROSS STREET. 














BROWN & SHARPE, ie 
PRATT & WHITNEY, ‘i ak ee ae | 
and other leading American Bhan est a S 4 EF F F [ p 
Machine Tool Builders ti —-— 
KEPT. =a = . ’ 87, PINSTONE STREET. 


“esse THE AMERICAN TOOL WORKS CO. 


LATHES, PLANERS, SHAPERS, RADIAL DRILLS. 
THE ILLUSTRATION SHOWS 23t, 3ft, and 3}ft. HIGH SPEED RADIAL DRILLS WITH PLAIN ARM. 


HIGH SPEED RADIAL DRILLS, 4ft., 5ft., 6ft., and 7ft., Triple Geared, with either Plain or Full Universal Arm supplied. Built with either Cone Pulley or Speed Box Drive, combining in 
an ideal manner all cf the advantages of a wide range of speeds, feeds, great driving power and convenience in operating with a design that is extremely simple, substantial and rigid. The con- 
struction of these tools embodies every feature which recent developments in machine shop practice have shown to be essential to the rapid and accuratesproduction of drilling and tapping work. 
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H. ALLEN, SON & C0., L= 
7 oe 
HIGH-SPEED ENCLOSED FORCED LUBRICATION 
STEAM ENGINES. 



































_ IN STANDARD SIZES FROM 
5 BH.P. UP TO 3000 BHP. 


SIMPLE IN CONSTRUC.- 
TION, 
EFFICIENT IN OPERATION, 
AND 


ONE, TWO, AND THREE 
CRANKS. 


ae 7 
“ * — " 5 





"ECONOMICAL IN STEAM 
CONSUMPTION. 


| SIMPLE, COMPOUND, AND 


| 


| TRIPLE-EXPANSION TYPES 






































2160 B.H.P. THREE-CRANK TRIPLE-EXPANSION 
ENCLOSED ENGINE AND 1500 K.W. DYNAMO. 











OTHER “ALLEN” SPECIALITIES. 


Counter-current Condensing Plants of the Surface, Low-level and Barometric Jet Types—‘‘ Conqueror” 
Turbine and Centrifugal Pumps—Rotary Air Pumps—Vertical Oil and Gas Engines—Steam Turbines—Fans 
—Dynamos— Motors. 



































TWO 730 B.H.P. THREE-CRANK TRIPLE-EXPANSION 1440 B.H.P. THREE-CRANK TRIPLE-EXPANSION 
ENCLOSED ENGINES, AND 500 K.W. ALTERNATORS. ENCLOSED ENGINE AND 1000 K.W. DYNAMO. 








PRINCIPAL FOREIGN BRANCHES AND AGENTS. 


ARGENTINE . A. G. Pruden & Co., Buenos Aires. | [NDIA ; Greaves, Cotton & Co., Bombay and Calcutta. NEW ZEALAND: — eee 6 Ld. 
: ‘ : 11, Grey St., Wellington. 


AMPa Gy: Tate Moves. EL. Coli See. JAPAN : J+ Morrison & (Co., Ld. 1, Yaesucho Itchome, SOUTH AFRICA: W- H. Allen, Son & Co. La. 


Kojimachi-Ku, Tokyo. Oceana Buildings, Simmonds 


B : Graham, Rowe Street, Johannesburg. 
Seer eee ee eRe NE ca.” | MEXICO; We Yous & Co (Land), Ld, Meso G14. Bar, Bown & Co. Bagick | 





Valparaiso, Lima Callao, Santiago, and La Paz. 


~ BEDFORD, ENGLAND. 


F 
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We are ACTUAL MAKERS of COMPLETE STONE BREAKING & ORE CRUSHING PLANTS 
Rr aE 
————————— 

















FOR THE WEARING PARTS OF 
STONE BREAKING 
AND ORE CRUSHING MACHINERY 


HADFIELD’S PATENT “ERA” MANGANESE STEEL 


IS THE ONLY SATISFACTORY MATERIAL. 


FOR EVERY KNOWN cake oF salen: HADFIELDS LIMITED, SHEFFIELD. 


Royal Show, Stand No. 365, 
Shrewsbury. June 30th to July 4th. 


‘faxman 


Exhibits at the Royal Show comprise Traction and 
Portable Engines for agricultural purposes, Gas L:ngines 
and Producers, Boilers, &c. A technical staff will be 


in attendance to explain the advantages of this make. 


Davey, Paxman & Co., Ltd. Colchester 


JOHN BIRCH & CO., Lrpv. 


2, LONDON WALL BUILDINGS, LONDON, E.C. 


Telegraphic Address—“‘ ENDEAVOUR, LONDON.” 











































































Purchase, Inspect, and Ship Material and Machinery Estimates, Plans, and Specifications submitted for 
for Engineers and Contractors abroad, and act as all classes of Machine Tools, Machinery, Sea-going 
Home Agents for Foreign Dockyards, Arsenals, and River Steamers, Barges, Dredgers. Rails and 


Rolling Stock provided to Main Lines. 








Railways, Engineering Shops, Foundries, &c. 









SPECIAL LISTS Published dealing with :— os 





















| WATERWORKS TUXHAM 
TOOLS. 


| APPLIANCES. ENGINES. 


ICE-MAKING ano REFRIGERATION. 


OVER ssoo MACHINES SOLD. 
AMMONIA, CARBONIC ACID, COLD AIR, for use on land and on board ship. 
THE LINDE BRITISH REFRIGERATION CoO., LTD., 


Telephone Nos.—584i, 5842 BANK. 35. QUEEN YWICTORIA ST., LONDON, E.C. Telegraphic Address—SEPARATOR TELEW, LONDON. 


BLOWING & PUMPING ENGINES. 


MINING & HEAVY MACHINERY. 


wroske- THE LILLESHALL COMPANY, LTD., 
ee Ae 22, BILLITER STREET, E.C. 


—_— Bue7 





| MACHINE . 
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aa RTERED Eases AGENTS, 

plished 1868), obtain oreien 
T Marks and Designs 

ts, Puente 0 ma Sppliction, 77, Chancery-lane, London, W.C. 


Datents in all Countries, Designs 
and TR ADE MARKS.,—E, P. ALEXANDER & N, 





Lo’ don, W.C. (forme: 
50, ngh aor AREEKED PATENT AGENTS. 
bul ad 88) hea Het and general advice tis, 
= “Epa, London, _Telephone : 7424 Cent, Ll 








Patents — Harris and “Mills, 


PATENT AGEN 
CHARTERED, hod 1866), US UNDEWtaice ALL 


Holoorn, Loudon, 
voted wil 
Reape ce rte Booklet yo oe b ‘orma- 
tion, grat ped pS Lng ib Semietiens 
aed rel. Ad., Privilege, hin Tel. No. Holborn tes 





Zinc and Copper Roofing 





‘“Drop-Dry’’ Glazing. 


(PUTTYLESS). 


Many thousands of feet fixed in all parts of the World. 
illustrated Catalogue sent on application. 


BRABY’S 


352 to 364, EUSTON ROAD, LONDON, N.W. 





Am2z5 


Chief Offices: 








Datents. —Messrs. Va han and 
GON (Fstablished 1865), British, Forelgn, r and Colonial 


P, Pe Wi aa pe Patent yoy Bg) A Guide to 


‘tai b it.—57, Chancery: BR Pang Wie, 
ae 15,591 Couteal K2 


*(uide to Patents, Trade Marks, 
AND DESIGNS.” Seventh Edition, 1914, just pa 
lished. Valuable and up-to-date information, also inchisive 
All ar rs and those interested should send for free copy to: 
J. 


WITHERS AND SPOONER, 





ri HARTERED » Paes AS AGENTS. 
Please 
; HOUSE, 61 and ‘2, CHANCERY L ANE, LONDON, 
STAPLE HO a Spl phys 


PATENTS 
TRADE MARKS 
DESIGNS 


HENRY SHKERRETT, 
Ohartered Patent Agent, Spl am224 
24, Temple Row, BIRMINGHAM. 


BULL'S METAL & MELLOID 60., 


Yoker, nr. Glasdow. 
Tel.: Meio, Youzr. Nat. Tel.: lage 








WHITE ae ee Babbitts’ 


PATENT: 


CRUIKSHANK & FAIRWEATHER, Ld. 


62, St. Vincent St., GLASGOW, & 
65-66, Chancery Lane, LONDON. 


British, Foreign & Colonial Patents obtained. 
TRADE MARKS REGISTERED. 














am2Z19 








.\ ro <w are 
S W reducing 
& RS coal and labour 
costs and in- 


RS creasing boiler duty. 


Write for pamphlet, 
“Smokeless Boiler Duty,” to 


Ed. Bennis and Co., Ltd., 
Little Hulton, Bolton. 


METAL SAWING 










MACHINES IN USE, 
See Iilnstrated Advts. last week and next. 


Pie. a ee 
cWrigieys. : 


See Advert. opposite Index, 19-6~14. 























T. SUMMERSON & SONS, L?: 
DARLINGTON. 


HIGH-GRADE 


STEEL CASTINGS 


LONDON :— 
SANCTUARY HOUSE, 
WESTMINSTER, 
S.W. 





(Spl) m147 











J. & E. HALL, L” 


Makers of COz2 and vg 


Refrigerating Machines 
Hallford Motor Vehicles 


10, St. Swrrnty’s Lanz, Lonpon, E.C., and 
DartrorpD, Kant. "Spl AM165 


STAUFFER SYSTEM LUBRICATORS. 

The British Manzel Oil Pump Co. supply one of th 
most satisfactory makes of Lubricators designed on th 
Stauffer System. The material and workmanship are 
alike . They are not blown together, but the screws 
fit accurately and the finish is superior. 

When you order again, ask your merchant for Manzel’s 
Stauffer. Do not be put off with one of the cheaper 
makes. Can be had of all Mill and Engineers’ Furnishers. 


BRITISH a -. PUMP co. 


DERMATINE 


Belting. 
Stands Heat, Cold, Damp and Dry Atmospheres. 
Write for List No. 17, to Sole (see ogg ees of ag 


ey Co., Letd., S.E 
Add. : “Dermatine, feat Tes No. 31 tee AM215 


CRANES 


ROYCE LIMITED. 
Trafford Park, Manchester. 


Telephones : 97 ond 98 bey Sto it rite 


HULSE & Co., L.”- 


Ordsal Works, MANCHESTER. 
HIGH-CLASS 


MACHINE TOOLS 


SPECIAL & STANDARD. Spl mi33 
See Illustrated Advertisement, June 5th, page 31. 


“JOHN BULL” 
PNEUMATIC TOOLS. 


BOWAND ce emcees 


B.A. M.A.G. 
DESSAU. 
POWER TRANSMISSION. 


SEND FOR LISTS. 
a North of England and Scotland :— 
HAS. A. MATTHEWS, 629 
22, Ron: Sraxet ~Deanseatz, MANCHESTER. 














Splam213 




















EX 


of any Pll Plain or Special Section, in Brass, ass, Copper, Yellow Metal, Manganese Bronze, Del Delta Alloys, &e. 


Castings, Forgings, Stampings, Sheet, 


THE DELTA METAL €0., LTD., ===* Croom mot Romaony, AE 





Wire, Tubes, &c., in Delta Metal 








Write for the Paterson ‘‘ Red Book’’ on 


WATER SOFTENING 
anD FILTRATION. 


THE PATERSON ENGINEERING COMPANY, LTD., 
20, Amberley House, Norfolk St., London. D147 








BY ROYAL WARRANT 
TO H.M. KING GEORGE V. 


ESTABLISHED 1833. 


EFFICIENCY. 
RELIABILITY. 
SAFETY. 






vp) 


For 
Passengers, 

Goods and Service, 
by 

Electric, Hydraulic and Hand Power. 


Write to 
R. WAYGOOD & CO., Ltd., 


LONDON, S.E. Telephone: Hop 4000. 





Werf GUSTO, Firma A. F. Smulders, 


SCHIEDAM, HOLLAND. 
SPECIALITIES— 
DREDGING PLANT, FLOATING CRANES, AND 
COALING VESSELS. 
See our page Advt. every second & fourth week. H15 


GOVERNORS 


(Pickering 
Type). 














SN 


Tel. Add.: Governors, Glasgow. > 

















MITCHELL-WILLIAMS PATENT 


LUFFING GRANES 


HIGHEST SPEEDS AND EFFICIENCY. 
Greatest Safety. 
THE MITCHELL-WILLIAMS CRANE CO. 
98, Leadenhall Street, London, E.C. D509 





STONEBREAKERS, 


Crushing Rolls, 
Sereens, Elevators, and Conveyors. 
Complete Plants for Fine Crushing or Macadam 
are our Speciality. 


ROBERT BROADBENT & SON, Ltd., 


Phoenix Ironworks, STALYBRIDGE. G4; 
Telephone No, 296, Tel. Addrese—Broadbent, Stalybridge 


SSO SRNR AA 
STEAM METER 


Let us send you particulars, 
THE CURNON STEAM METER co., 


185, Prineess Street . MANCHESTER. 
"Phone : 5791 Crry. 





854 





KIND CRUDE & TAR OIL 
MARINE TYPE ENGINES 


For Marine and Power Plants. 
Contractors to Italian Navy. G71 
ING. P, KIND & CO., TURIN, ITALY. 








Fora _ 
Condenser 
of 1000 H.P. 
the 
Circulating 
Pump 
only absorbs 
3 B.H.P. 





Where WATER is scarce and FUEL ECONOMY scientifully studied there is no surer 


EVAPORATIVE CONDENSER : 


LEDWARD & BECKETT, Ltd., 33, tTouin 


means of keeping running costs down to the minimum than the 








Fora 
Condenser 
of 1000 H.P. 
the Water 
Consumption 
is only 
1000 Gallons 
per Hour. 











MANUFACTURED BY Spl 4m106 








Street, Westminster, S.W 





on AIR COMPRESSORS 


YOU WISH TO SHINE? 
YOU CAN DO IT ON 


"APEX OIL109 


ORIGINATORS: 
HENRY WELLS OIL C? 


SALFORDE. 


N° MANCHESTER 
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- DEROMES 
BLOCKS & CRANES 


ALWAYS STOCKED IN LONDON WITH SPARE PARTS. 
















a 














i OUR CRANE, TYPE K. 5 TONS.. 





ALL OUR APPARATUS ARE BETTER THAN SEEMS NECESSARY, BUT EXPERIENCE 
HAS PROVED THIS GOOD POLICY. OUR PRICES ARE NOT HIGHER THAN THOSE 
OF ANY OTHER. 





WE ALSO MANUFACTURE: 


DEROME BLOCKS & DEROME ELECTRIC CRANES. 


DEROME BROS. 


, VICTORIA STREET, 
works: BATTERSEA. LONDON, S.W. aise works: BAVAY, FRAN 
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“INVINCIBLE” CENTRIFUGAL PRESSURE 
PUMPS FOR HIGH HEADS. 


1914 














Specially 
adaptable for 
WATERWORKS, 
MINES, 
FIRE-SERVICE, 
&c. Bic. 





= Fy 
= 


GWYNNES LIMITED, °°"°'ONo. Ww 


Telegrams—GWYNNE, LONDON. Spls66 


KEEP SHARP. 


These two words are commonly stamped by the manufacturers on Milling Cutters. Good results cannot be obtained 





























except from cutters properly kept sharp. Our New Model Grinder is an ideal machine for the purpose, and correctly grinds 
every form of cutter, including Involute. 





We also furnish when desired a 
special attachment which deals with 
Involute Cutters to the greatest 
advantage. See illustration. K= 


This machine is also equipped for 
Cylindrical and Internal Grinding 


as shown below: 





One of the special attachments—a dividing head 
for grinding the teeth of gear cutters with 
absolute accuracy and uniformity. 









Our NEW MODEL 
is the outcome of 
Many years of ex- 
perience in Uni- 
versal Grinders, and 
has all the refine- 
ments and capabili- 
ties of several 
U.S.A. machines 
selling at nearly 
double the price. 





It is at once the 

BEST and the 

CHEAPEST on the 
market to-day. 





EXAMPLE CF 


SPINDLE GRINDING — iNTERNAL GRINDING 


IT COVERS ALL YOUR REQUIREMENTS. 


IMMEDIATE DELIVERY. SEND FOR~ CATALOGUE. 


A. A. JONES & SHIPMAN, Ltd., New Century Works, LEICESTER. 
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A Sullivan Drill 


to 


There's 


just suited 


excavate rock 
most _ rapidly, 


and at least cost, 


under your 
working _con- 
ditions. 





Sullivan? Submarine Drills. 


Efficiency in boring holes in rock has been our constant 


study for more than 40 years. 


If you require 50-foot holes under water, in river or harbor work,— 
if you need deep blast holes on a bench or in an open pit,—if 
you have a tunnel to drive in the shortest possible time, if your 
ground is hard and tight, or soft and loose, if you are looking for 
air and repair economy as well as for high speed, you can depend 
upon the Sullivan Drill that is recommended to you by Sullivan 
Drill Engineers, as the most efficient drill you can select for your 


particular service. 


Haven’t you got some holes to Drill? 
BULLETIN 2566-A. 


HAMMER DRILLS AIR COMPRESSORS DIAMOND DRILLS 


Sullivan Machinery Company 


(ESTABLISHED 1850) 





Salisbury House, London, England. 

















A WELL EQUIPPED | 
DRAWING OFFICE. 


7 A 7 
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Every accessory of the Drawing Office from desks, 
dralting tables and machines down to 
drawing instruments and drawing pins is obtainable from 


J. HALDEN & GO., LT. 


BIRMINGHAM: 27, Upper Priory. 
GLASGOW: 17, Cadogan Street. 
LEEDS: 14, Park Row. Q5z 


MANCHESTER: 8, Albert Square 
LONDON: 15 & 17, eo Westminster, S.W. 
| NEWCASTLE-ON-TYNE: 6, Grainger Street. 























for PRIESTHAN BROS. LTD. for 
MUD ULL_ano COAL 
ND} COKE 
ROCK ORE 
CLAY). « 














FE. READER « SONS, 


NOTTINGHAM, 
And 5, NEW LONDON ST., LONDON, E.C. 


High-Speed Vertical Steam Engines. 


Single Cylinder and Compound. 
Open Type and Enclosed Type. 


FORCED LUBRICATION ENGINES. 


VERTICAL PARAFFIN ENGINES. 


For Direct Coupling to Dynamos, Pumps, 
Fans, &c. 








G210 














HIGH-CLASS 
POWER PUMPS 
FOR ALL 
PURPOSES 


ROBERT WARNER & CO. 


(Engineers), Ltp., 


WALTON-ON-NAZE, 
ESSEX. 





LONDON OFFICE : E. G. WOLFE BARRY, 
25, Victoria Street, Westminster, 8.W. 





CATALOGUES & LISTS WILL 
BE SENT ON APPLICATION. 





COM EO RX 
IN SALOONS, CABINS, 
GANGWAYS, Etc., 
will be maintained by 
WESTINGHOUSE HEATING APPARATUS 
(by steam at atmospheric pressure), 


the automatic regulation of which 
assures the right degree of warmth 
according to the outside temperature. 





OUR STAND AT OLYMPIA SEPTEMBER 25th TO OCTOBER 17th WILL BE K.-1. 





Ask for a copy of Catalogue 887 from the Mauufacturers : 


WESTINGHOUSE BRAKE CO., 


at their Works: 
82 York Road, King’s Cross, LONDON, N. 


Ltd. 


83 


The 

















Specialist in Hydraulic oe oy & Detects Se r— 


Stamped Steel Pistons up to Sein. Diameter. 


WELDLESS LOCOMOTIVE 
DOMES up to 13in. Thick. ga — ogee: 0 


de, Sth Edition ABC. 
Engineering Code 2nd Edition 
















The Largest Steam Users 
in the United Kingdom 
prefer the “TRIUMPH” to all 
stokers 








other mechanical 


TRIUMPH STOKER, LTD., 


D151 LEEDS. ' 














G170 
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K-1. 














lic Forge 
Gow, 
er. 
Maker of 
le Doors. 
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CARRUTHERS’ 
PUMPS. 


FOR ALL PURPOSES « PRESSURES 











J. H. CARRUTHERS & CO., Limited, 
Polmadie Iron Works, Polmadie, GLASGOW. xis 

















CRANES 


OF ALL TYPES. 


i John Grieve & Co. 


MOTHERWELL. x 














ELECTRIC WHARF CRANES 


so JAMES MILLS 


’ a RY STEEL WORKS, near STOCKPORT. trop. 


SPECIALITIES FOR ENGINEERS AND MACHINISTS. 














Solid* Steel Taper Pins. 


——— = 


Split Steel Taper Pins. 








Headed Plain 
Steel Key, Steel Key 
with Hollow or Steel Gibs, Cotters, dc. with Hollow or 
Straight Backs. SAMPLES AND PRICES FREE ON APPLICATION. R1341 Straight Backs. 




















KEITH-BLACKMAN 


Forge & Cupola Fans. 








| These Fans are strongly built, arranged for 
belt or direct motor drive, fitted with ball 
bearings, and their efficiency is high. 


The compact arrangement of the electric-driven 
Fans enables them to be fixed on to the wall, 
thus saving valuable floor space. 












| “K-B” High Pressure Fans are made in several 

sizes for blowing 1 to 100 Forge Fires, or for 
serving Cupolas melting up to 20 Tons of 
| Metal per hour. 











WRITE FOR CATALOGUE No. 


JAMES KEITH & BLACKMAN CO0., LTD , 


27, FARRINGDON AVENUE, LONDON. 


Also at Manchester, Glasgow, Edinburgh, Newcastle, Leeds, Birmingham, &c. D46 


56 E. 
































DEMPSTER, MOORE & CO. L™” 
Engineers, GLASGOW. 
From Photo of an 8iin. Lathe. xu4 














HYDRAULIC & PUMPING MACHINERY, 


PRESSES, RIVETTERS, BENDERS, ACCUMULATORS. /NTENSIFIERS, CAPSTANS, 


ng Address : CRANES, Be. Telephone : 


Pumps, Rodiey.” 160 Stanningley. 
Code: A BO, 5th Edition. 


RODLEY 











LEROY’ § met e001 COMPOSITION 


For COATING BOILERS, STEAM PIPES, &c. 


Prevents the radiation of heat, saves fuel, and 
increasés the power of steam. 


It will at once show a leak; it senenes eatch 
or communicate fire 


On Admiralty and War Office Lists 
Three Boilers covered with this Composition will do 


the work of four not covered. May be seen where it 
been in use for .wenty years. 


Established 1865 01105 


F. LEROY & CO., 
10, Gray St., Commercial, Rd., LONDON, E 


Also at MANCHFSTER. 

















Speciality: NEW TYPE LATHES for HEAVY CUTTING. 
vet TFatweeer © Stel =u. 


JAMES FAIRLEY & SONS, of BIRMINGHAM & SHEFFIELD, are makers of highest 
qualities of CRUCIBLE & SIEMENS (ACID) STEEL in RODS, BARS and FORGINGS. 


They specialize very extensively in HIGH-SPEED TOOL and other ALLOY STEELS, and are noted 
for the excellence of these and of their CARBON STEELS for tools of every description. 


HEAD OFFICE :—Old Mint Steel Warehouse, 9 and 10, Shadwell St., BIRMINGHAM. G342 


BOILERS 

















YORKSHIRE THE MOST UP-TO-DATE TOOLS AND 
LANCASHIRE | EXPERT WORKMANSHIP. 
MULTITUBULAR ENQUIRIES INVITED. 

CORNISH SOLE MAKERS OF THE YORKSHIRE 
VERTICALS BOILER. 


HOLDSWORTH: 


CROFT BOILER WORKS, BRADFORD. eigen oe 


TELE : GRAMS - STEAM. 
London Rep.: Com. J. E. MORTIMER, South Wales Rep.: SCRIVENER BREFFIT & CO., 
34, Victoria Street, Westminster. 


Telephone: 1964 Victoria. Telegrams: Remitrom,London. | Telephone: 199 Cardiff. 





34, Park Place, Cardiff. G349 
Telegrams: Scrivener, Cardiff. 
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STEAM 
wacons. “aa 


ROAD 
ROLLERS. 


CRUDE 
OIL ENGINES. 


STEAM TRACTORS, THRASHING MACHINERY, &. 


Can be seen and inspected at the 
ROYAL SHOW, SHREWSBURY. STAND No. 275 
(Machinery in Motion Section). 


SOLE MAKERS: 


GLAYTON & SHUTTLEWORTH, LTD., 


LINCOLN. 





“SISSON” 
HIGH SPEED 
ENCLOSED ENGINES 


FOR 
Driving Factories, Dynamos, 
ere | Fans, &c. 


Full particulars on applica 


s W. SISSON & 00, LD. 


Engineers, 
GLOUCESTER, Eng. 


Cables : 
“SISSON, GLOUCESTER, ENGLAND, 
Q785 








——.. 





————e 











—- FOR TWENTY YEARS — | 


HEYWOOD & BRIDGE’S PATENT 


FRICTION CLUTCHES 


t the standard of efficiency 
a which all other types are judged. 
Their merit lies not in intricate ingenuity, but in simple, positive action, well- 
balanced design, and airy material and sending They pick up the 
drive easily, hold it firmly, and ease the wear and jar on belts and machinery. 
Do not therefore be put off with any apparently similar type or a mere 
copy, but specify 


HEYWOOD & BRIDGE’S PATENT. 





Write for Catalogue of Mill Gearing and Friction Clutches, 
to the patentees and sole bene 


A> oavio BRIDGE & co, L” 


ROYLE IRON WORKS, 
CASTLETON, etre a 














JOHN M°NEIL un | 


Specialists in 


SUGAR ws RICE beret 


es a \o 
& x ~ — 
a meee. oy 


— BOOK 
3 PPA OST IS 
. rea 
i P as 





OF ALL KINDS FOR ALL PURPOSES 


SMEDLEY BROTHERS.. ‘Ltd, 


BELPER, DERBYSHIRE. 

















HENRY WOOD &CO., L™ 


SALITINEY, near CHESTER. 


CHAIN & ANCHOR MANUFACTURERS 


Works adapted to make up to the Largest Sizes. 


LARGE MOORINGS A SPECIALITY. 
BATTLESHIP’S CABLES AND GEAR. 


Forgings, Crane Chain, Chain Slings, and all kinds of 
ANCHORS, MOORING & CABLE GEAR. 


Woonp’s 


“VIKING” STOCKLESS ANCHOR. 


Standing Contractors to the British Admiralty, 


Trinity House, and Public Bodies, and Contractors to all 
FOREIGN GOVERNMENTS. G187 


Colonial saints Works, a GLASGOW. 


tone a , Glasgow. 
Codes used—ABC (4th ve oe Ags ieber, Eng cia ays nd 2nd Ed.), Pri 8M106 V, 
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TE CD Semaine 


ESCHER, WYSS & CO. 


109, Victoria’ Street, Westminster, London, $.W. 


Zelly 1% FOUR NEW LINES 
Stam | IN TRACING CLOTHS 


BRITISH MADE 


Turbines Users of RC. brands 




















Mos, 




















4 3,350,548 H.P. built by of tracing cloth effect 

3LAND,’ the Zoelly - Syndicate up to e ; ‘" 

785 December, 1913. a Savin of at least | 
— 780,540 H.P. by pao ney a & Co., up to the I CY ee lp 


without sacrifice of quality 
“te 
rancis”’ &. ‘‘Impulse”’ types. SE ND FOR S \AMPL ES & PRICES 





5 Water Turbines 





a Sole Agents for the United Kingdom -. 

ery. t 

oe Complete Bu. HALL & Co eg », 
. MANUFACTURING DRAWING OFFICE STATIONERS 4 

r. High Pressure Head Office CHALFONT HOUSE 





Ct. Peter Street, . 


LONDON, S.W. : 
~ 


Pipelines. 















































REFRIGERATING ano 
IGE maxinc PLANTS 































NH, & CO, ComprRESSION SYSTEMS. 


‘Kay Towers | 


ARE SUITABLE FOR 


TRANSMISSION of ELECTRICAL ENERGY, 
an WIRELESS STATIONS, etc. etc. 





( 4 ADVANTAGES: 
Permit Spans of any Length. 





7 Facilitate.Way Leaves. 
\ Are exceedingly strong, and have minimum 
AS weight for given strength. 


\ Are the only flexible towers. 
Can be erected ‘quickly and cheaply in bad 





OEE at Le UD | Sig 























S& ground without the use of concrete. 
SS Present small, smooth surfaces, easily painted, 
SS therefore low cost of maintenance. 
rf: Combine all the advantages of tubular towers 
with none of the disadvantages of lattice 
oy towers. 
Can be built to 200 feet and over. WEN 
‘ ISH MANNESMANN TUBE CO. LTD. 
j . Head ,Office: é am 
. Salisbury House. London Wall. E.C. G. J. WORSSAM & SON, L-: 
8 orks: 
7 landore, South Wales & Newport Mon. ee 
Telephone No,: 4640 & 4641 Wall, Telegrams: ‘“‘ Tubulous, London.”’ 
WENLOCK ROAD, CITY ROAD, 











LONDON. ons 





"TELEGRAMS: ‘“‘MASSROW,"” LONDON. TELEPHONE : NORTH 38870 (TWO LINES). 
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“There IS none better 
for this is the best. 


“ASBESTILITE 


Ashestilite Corrugated Roofing 
Sheets for covering Works, Ware- 
houses, Loco Sheds, and Buildings 


of all kinds, 
tages of Corrugated Iron Sheets, 
without their disadvantages. 


Asbestilite, a scientific combination of Asbestos and 
Cement, is INDESTRUCTIBLE, weather-resisting, and proof 
against Fire, Atmospheric Conditions, Acids and Chemical 
Fumes, does not rust and hardens with exposure. 


\ We are exhibiting at the Second Northern Colliery & General Mining Exhi- 


Complete Buildings 
Estimated for, or 
Quotations given 
Separately for 
Corrugated Sheeting 


Roofing Tiles and 
Building Sheets. 





Ashestilite Buildiog Sheets 


For both Exterior and Interior Walls 


Ashestilite Roofing Tiles 
Are lightest in weight, strongest 
in wear. 


have all the advan- 


Hall, Manchester, June 13th to 27th. STAND 77. 





bition, City Exhibiti 


FELBER, JUCKER & CO., Ltd., 


Manchester (England). 


N13 











ESTABLISHED 1854. 


SMITH BROTHERS « GO. 


(GLASGOW), Ltd.. 


KINNING PARK, GLASGOW. 


Shipyard Machine Tools. 


SPECIALITIES : 


Machines for Punching, Shearing, Bending, Joggling, 
Straightening, Planing, Scarfing and Flanging Plates. 


Sole Makers ot ARTHUR’S PATENT ROLLER BEND:iNG MACHINE for 
Curving Beams or Angles of any Section without distortion. 





PATENT HYDRAULIC MACHINES for Shearing Beams and Angles of any 
Section without distortion. s™178 




















SocieTA Irauiana Ernesto Brena, 
per Costruzioni Meccaniche, MILANO (Italy). 


OLD ESTABLISHED FIRM. 4500 OPERATIVES. 


Steam and Electric Locomotives. 





Railway and Tramway Rolling Stock. 
Portable and Thrashing Engines. 
Road Rollers, &c. &c. 


G336 

















~STIRLING 
BOILER =... 


54. VICTORIA ST.. WESTMINSTER. 757 











“RAPID” 
ELECTRO-MAGNETIC SEPARATORS 
and GRINDING CHUCKS. 


RAPID MAGNETTING MACHINE Co. Ld. 





CRESCENT, BIRMINGHAM. Q763 
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BEST YORKSHIRE IRON 


FOR ENGINEERING AND COLLIERY PURPOSES. 
Brand—COOKE’S “BEST YORKSHIRE.” 
Contractors to H.M. Government and English and Foreign Railways. 

STEEL WIRE RODS for ROPE, SPRING, CARD WIRE, 

&c. (made from the famous Sheffield Steel.) 
HORSE & PIT PONY SHOES. CHANNEL STEELS FOR RUBBER TYRES. 





WIRE 5 li 


of every description. 





WILLIAM COOKE & CO., LTD. 


TINSLEY STEEL, IRON, & WIRE ROPE acts 


LONDON FICE : SHEFFIELD. 


110, CANNON STREET, E.C. 


Awards: Gold 'Medals, Sydney, 1879; Melbourne 1880; Mining, London, 1890; Nava 
London, 1891; Paris, 1900. 


ESTABLISHED 1866. D126 








OJORO oO 


Sote Proprietors & PaTeNTeEs : 
F. J. TREWENT & PROCTOR, Ltd, 
Naval Architects and Consulting Engineers, 


43, Billiter Buildings, Billiter Street, LONDON, E.¢, 
Telegrams: Trewext TLoxnow "Phone: 121 A vewre. 


- CLING- 
SURFACE 


THOMAS & BISHOP, 


119-125, ene F Pavement, 
Gi 
See Illustrated Advt. last - ext week 


*“BRITNIC” 
— 4,000,000 H.P. in service — 
WATER TUBE BOILERS & 
MECHANICAL STOKERS. 


H.P. in service, 
LTD., 


THE BRITISH J NICLAUSSE BOILER CO., 
Caxton House, Westminster, 8.W. GIe 





























GRAIG & DONALD, LD. 


JOHNSTONE, near GLASGOW. 


MACHINE TOOLS 


for Shipyards, tron Works, Girder & Tank 
Works, &c. &c. 8M169 
See illustrated advertisement last and next weeks’ issues, 


FAN 
STANDARD ENCINEERING CO. 


LEICESTER & LONDON. Ltd. 


Wm. BAIN & CO., Ltd. 


Lochrin Ironworks, COATBRIDGE. 
Manufacturers of 
STEEL BUILDINGS, ROOFS, BRIDGES, and all kind 
of STRUCTURAL STEEL WORK, TIMBER 
BUNGALOWS, FENCING, RAILING, and GATES. 
Lonpon Orrics : 122, Cannon STREET. 
Sovrn Arricay Orvics : 3 anp 4, New Cis Buroies, 
VEDAY STREET, JOHANNESBURG. am 108 


W. D. M’KENDRICK & CO. 


Engineers, 
MOTHERWELL, N.B. 


HIGH-SPEED DRILLING MACHINES 


FOR 
BOILER AND GIRDER WORK. sxx 
See Illustrated Advt. in issue of June 19 








DUST COLLECTING. 
w=» VENTILATING. 























Patent 


BURDON’S Si‘ec. FURNACES 


OIL GAS PRODUCERS. 


BEST for ALLPURPOSES. Absolutely Smokeless 
—_—_— 8mM135 


Burdon’s Furnace Works, BELLSHILL, N.B. 








Brownlie « Murray, Ltd. 


Structural Engineers, 


POSSILPARK, GLASGOW. 


See Illustrated Advertisement last and next 
week. M13 








F. W. BRACKETT & CO., Ltd., 


VACUUM PUMPS Colchester. 
FOR CYANIDE FILTERS. 2118 


THE MOTHERWELL BRIDGE CO. 


BRIDGES, ROOFS, PIERS, TANKS, DOCK GATES, 
Structural Work, Hydraulic Pressed Flooring. 


“Stage, MOTHERWELL, N.B. ‘¢°. fi’ 


London Office : 82, Victoria St., Westminster, S.W. 
See illustrated advt. last and next week. 8120 


CONDENSING 

















‘WATER COOLING 


THE KLEIN ENGINEERING C°(19°8) LT? 
94 ,MARKET S*.MANCHESTER. 

















, Pavement, 
Cc. Gi09 
at & next week 


"99 


| 


ERS & 
ERS. 


CO., LTD., 
S.W. Gié? 











8M169 
, weeks’ issues, 








ECTING. 
NG. 


G325 


NG C0. 


Ltd, 


2] Ltd. 
IDGE. 
and all kind 
TIMBER 
nd GATES. 
EET. 

: BurLpines, 


sM196 
——$ 


& CO,, 





V.5B. 
ACHINES 


ORK. sxx 
f June 19 
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Smokeless 
8135 
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y, Ltd. 
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YOU MAKE NO MISTAKE 


when you specify 


m : 
For the protection of Iron and Steel Work under most trying conditions. The best money 


can buy. Its efficiency may be judged frcm the fact that the Graphite forming its basis 
is produced in an Electric Furnace and contains 98 per cent. Carbon—absolutely inert. 
Excellent condition after six years. But there are other cogent reasons. 





Write for Descriptive Booklet and List of Important Users: 


J. DAMPNEY & CO., Ltd., 


Head Offices: MERCHANTS’ EXCHANGE, CARDIFF. 
Wires : ** Dampney, Cardiff. Tele.: Nat. 284, 
London Office: 87, BISHOPSGATE, E.C. Wires : Tele.: P.O. Central 12782. 
Liverpool Office: 3, GOREE PIAZZAS. Telegrams : “‘ Dampney, Liverpool.” Tele : 7016 Central. 
Paris Branch: 278, BOULEVARD RASPAIL. Telegrams : “‘Apexiorum, Paris.” Telephones : 708-15 & 722-25. 


* Apexior, London.” 





Sole Proprietors of 


APEXi0 


BEGISTERED. 


The most rational remedy for 
all Boiler Troubles, 


and 


ASHEN 


For Water Tanke, Iron or Steel 
Work, submerged or underground, 
or subject to Acid or Alkaline 
Fumes or Liquors. Has stood 
the test of 25 years. Renders 
Concrete Tanks Waterproof. 


























Knippels Bridge, Cop gen, D k, Double Leaf, Span 109ft. 2in’ 





STRAUSS TRUNNION BASCULE and 
STRAUSS DIRECT LIFT BRIDGE 
DESIGNS 


THE LONGEST AND LARGEST BASCULE BRIDGES 
IN THE WORLD ARE STRAUSS DESIGNS. 


for Highways and Railways 
over Navigable Waterways. 


Write us for Photographs and Information. 


THE STRAUSS BASCULE BRIDGE CO., 


Main Office: CHICAGO, U.S.A. 


Sole British Representatives: 
R. S. PRICE, Ltd., 12, Norfolk St., Strand, London, W.C. 





“NORTHERN” 


CRANES 








All kinds of 


ELECTRIC CRANES. 


ELECTRIC 


HOISTS 


AIR HOISTS. 





Northern Cranes and Hoists 
have distinctive features. 


Catalogs free. G308 
NORTHERN ENGINEERING WORKS, 
5, CHENE STREET, DETROIT, MICH., U.S.A. 














“ PREMIER” 


NON-CONDUCTING COMPOSITION. 


For Boilers, Steam Pipes, Pans, Heaters, Feed-water Pipes, &c 
Greatest economy by using our Premier Composition. 


Established JOHN FLEWITT, Established 
1894. Bridge Yard, WIDNES. 18%. 


Estimates Free. All work guaranteed. 
Coverings of ——- (Plastic or Sectional), Slag Wo 
Asbestos, Fossil Meal, &. G310 


-GEIPEL’S STEAM 


(PATENT) 


TRAPS 


AND 


SEPARATORS. 


G258 


WM. GEIPEL & CO., 


Vulcan Works, St. Thomas St., London, 8.E. 


ENGINEERS’ TOOLS 


OF ALL KINDS. 


THOS. CHATWIN, Lr. 


BIRMINGHAM. X1693 























Contractors to H.M. Government. 






HANDLE MAKERS. 


Lro., 
HORNBY ROAD,BOOTLE,LIVERPOOL. 


LU fe ANGANESITE 





BEST 
FOR 
STEAM (gees 
JOINTS. M NG ANESITE 


JOHN HUDSON & CO.’s Baciinine, 
8lb, Mansell Street, LONDON, E. Z127 








LIDGERWOOD 


HOISTING ENGINES 


And Conveying Machinery 
Send for Catalogue and Particulars, Z288 


LIDGERWOOD MANFG. CO., 


Caxton House, Westminster, London, 8.W. 





LEECH.GOODALL & C2 
LEEDS 


CONVEYING PLANTS, BUNKERS &° 




















MALLEABLE IRON CASTINGS 
(SEND US YOUR PATTERNS.) 


We will please you with Price and Quality and will give a Guaranteed time for Delivery. sz 


FOR ALL TRADES. 





Ironfounders and Tube 


T. HACKETT & SONS, ,.i hiss tavetscturers, WEST BROMWICH, STAFFS. 





Superheater Units Ltd. 


4, Castle Square, SWANSEA. 
Manufacturers of Patent TWO- 
COURSE EXPANDING FLOW 

SUPERHEATERS. 


See Illustrated Advt. last and next week. G98 




















~HENDERSON & GLASS, 


LIVERPOOL. 


Extensive Stocks of every description and Section or 


MALLEABLE IRON « STEEL 


Including all sizes of Round, aon and Flat Bars; ag 
Girders from 3in. to Win. 


GREAT VARIETY OF HEAVY- og 


PLAIN AND CHEQUERED PLATES 


BOILER & TANK PLATES, &c., in Iron and Siemens Steel. 


Quotations and sections on aqpeeien. rr aaene 
jorrespondence ci 


deep; Tees, Angles, 


Shipment O-ders promptly ones 


CRADLEY BOILER CoO 


VERTICAL & Loco. BoiLers 


Cradley Heath, STAFF'S. 
See Illustrated Advt. last and next week. G190 


Diese Encines 


(POLAR TYPE) 


FOR ALL PURPOSES . 
(Land and Marine). 











See Illustrated advertisement last and next week. G217 
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IVONSIDE ENGINE 


LOCOMOTIVE 


BUILDERS, 


BRISTOL, ENGLAND. 


D184 















FUEL “Sate 





A Reduction of 15 PER CENT. in Fuel is obtained by the use of the 


EXHAUST STEAM INJECTOR 


(METCALFE’S PATENT TYPE 


se D. | 


FOR BOILER FEEDING. 


DAVIES & METCALFE, 


LTD, 


ROMILEY, near MANCHESTER. 


Telegrams— EXHAUST,” ROMILEY. 


Telephone—219 STOCKPORT. 


Railway Address—ROMILEY,_G.C. & M. Rly. 



















: PRESSORS 


WIAD 


zHIGH WYCO™ 





Torr. 
Cg ISD EES 


A “BROOM & WADE” WILL COM- 
PRESS MORE AIR PER HP TAKEN 
THAN ANY OTHER MACHINE, 
AND WILL RUN FOR WEEKS 

WITHOUT ATTENTION ® 





ae 
Uy; ce 



















‘| al Generating Sets. 





Aster Points 


In which You, as an Expert, will be Interested. 


No. 8. Coupling. 


This is of a special type giving perfect flexibility, and at the same 
time a certain amount of elasticity, damping out any shocks which 
otherwise might be transmitted to the armature of the generator. 


No. 9. Balance. 


On vertical medium-speed engines of the type in question lack of balance 
is the factor which causes more: wear, dissatisfaction and noise than 
anything else; this has been fully realised by us and the balance of these 
engines is such that they can be run up to twice their normal speed 
without undue vibration or noise. This may appear to be a rash 
statement, but we are prepared to prove it. 





Write for New Catalogue, post free on en 


The Aster Engineering Co. (1913), Ltd. 
Wembley, ‘Middlesex. 


Scottish Agents: W. J. Hannah & Co., £0, Wellington Street, Glasgow. 











OIL MILLS. «= 


ESTABLISHED 1777 


ROSE, DOWNS & THOMPSON, 


HULL, LONDON, AND SHANGHAI. 


DREDGERS and 
EXCAVATORS. 


Limited, 




















DUST-PROOF 


—S/ 











_ 
4 = 
= 
meet | 
i] 
} 


Sole British Representatives : 


H. R. WITTING 
& PARTNERS, 


125, High Holborn, 
LONDON, W.C. 
Telegrams: ‘“‘ALoor, Lonpon.” 
Telephone: GRRkaBo 8453. 











For VENTILATION, and for GERMS 
and for TURBO-GENERATORS, &c. 


K. « Ta MOLLER, G.uz.H. 


BRACHKWEDE. 
Oldest Firm, with largest Output, in the World. 


‘AIR FILTERS il 
Ps i! 























OVER 4000 PLANTS 
INSTALLED FOR 

FILTERING 14,000,000 

CUBIC FEET OF AIR 
PER MINUTE. 


G29 


Latest Testing Plant used 
at our Works. 

















THE ENGINEER xlix 
SIEMENS OPEN HEARTH PROCESS ONLY. 


BARS, ANGLES, CHANNELS, ZEDS, &c. 
ALSO REELED AND DOUBLE REELED BARS FOR SHAFTING AND STAYS. 


“|= STEELPLATES 


HIGH TENSILE STEEL, as supplied to Admiralty, Board of Trade, Lloyds & British Corporation. 
NICKEL STEEL, as a to British and Foreign Admiralties. 8u3 


DAVID COLVILLE & SONS 


DALZELL STEEL & IRON WORKS, | : SPECIALITY BOILER PLATES. 


BOILER BRAND. MOTHERWELL. SHIP & BRIDGE BRAND. 











SHIP & BRIDGE BRAND 
HIGH TENSILE. 














) Established 1860. 


_J] HUDSWELL, CLARKE & CO. 


[ RAILWAY FOUNDRY, LEEDS. ae 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 


Contractors, Ironworks, Collieries, &c. . 


All Sizes and to suit any Gauge of Railway. 
Prices, Photographs and full Specifications on application. 








Telegrams—Loco, Leeds. Telephone—National 3540. 

















ae Codes—A 1, Liober's, A B C (4th and 5th Editions). F365 
| Siemens- Martin ae = Open Hearth Steel 

a BOILER ®# STEEL ® PLATES 
ted. 

_ Also Ship, Tank, Bridge, Firebox and Special Plates. 

same Soft Welding wal Flanging Plates for Furnace and Other Purposes: Thicknesses from }-inch up to 6 inches. 
— : On Admiralty and Board of Trade Lists. 

7 STEWARTS »» LLOYDS, Ltp. 

a 41, OSWALD STREET, GLASGOW. 1324 





these 
speed 
rash 














*“BON-ACCORD: 


CENTRIFUGAL PUMPS 


MARINE SALVAGE 
PUMPING ENGINE. 






td. 

Sex. Marine and Land Types for all Duties. 

‘zOw. 

el COUPLED DIRECT TO OIL ENGINES. 


COMPLETE SALVAGE PLANTS. x1004 


DRYSDALE & co, Lid., Yoker, GLASGOW. 


‘ AUTOMATIC 
: TUBE 
| WELDING 


Technically Most Perfect and Most Economical. MACHINES. 


WE ARE THE MAKERS. §f cc... 


THE MESSER ENGINEERING CO., 296/300, City Road, London, E.C. PLANTS. =u 








OXY 
ACETYLENE 
WELDING 

& CUTTING 





PLANTS. 
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The HORSELEY CO., Ld. 


Se TIPTON, ee ee 
London Office: ks and Head Offices 
1i, VICTORIA STREET, WESTMINSTER, S.W. TIPTON. QTAFFORDSHIRE, ENGLAND. 
Passenger Station Dudley Port. Telegraphic Addresses: Horsaiay, Tipton ; GaLi.zo, LONDON. 


and Manufacturers of Structural Iron and Steel Work. 


Cast Iron and Steel Tanks and Pressed Stee: Flooring. 





a ae 


oMYor Bridges, Piers, Viaducts, and Roofs 
ENGLISH, COLONIAL and INDIAN RLYS. — 


Gas Plant, Cast Irom amd Steel Sashes, &c. 


WILLIAM BEARDMORE & CO., 


STEEL MANUFACTURERS, 


ARMOUR PLATE MAKERS, 


Forgemasters, Shipbuilders, and Engineers. 
LATE E. NAPIER & SONS (Lp.), 


GLASGOw. 
MOTOR RAIL CARS « LOCOMOTIVES 


PETROL & KEROSENE 
HYDRAULIC TRANSMISSION 
OF 
BEST BRITISH 
DESIGN & BUILD 
FOR ALL PURPOSES. 























Send enquiries to Manufacturers : 


13, South Place, G31 


LONDON, E.C. 
Telephone : 458 London Wal! 





McEWAN, PRATT & CO., 


Telegrams : “‘ INNEAL, London.” Works: BURTON-ON-TRENT 








May we trouble you for one moment ? 


There are some goods which are always worth careful con- 
sideration. 

“DURITE” IS ONE OF THESE! 

“ How do we know ?” 

Because the pre-eminent demand of the present age is for 
EFFICIENCY. Competition has added the proviso “ with 
Economy,” and “DURITE” is the product of a practical appli- 
cation of these principles to Jointing Material. 


NO ENGINEER can 


to have defective joints. 


A, “DURITE? ccs 
“) SHEET JOINTING, 


‘hk VMN 


Specially suitable for Sich goscees 
and Superheated Steam and for 
Internal Combustion Engines. 


afttord 












consequently, 7s worth your con 
sideration. 


A postcard will bring you full particulars, prices, and samples of the Jointing. 








HOBDELL, WAY & CO., Ltd., 


St. John’s House, 124-127, MINORIES, LONDON, E. yeu 
Or wire us—* HOBNAILS, LONDON.” 


*Phones—Avenue 5931; Central 11609, 6416 





———— 








ICE « REFRIGERATING MACHINERY 
INSULATION. 





COMPOUND DUPLEX MARINE TYPE CO? MACHINE. 


THE LIVERPOOL REFRIGERATION 6O., LTD., 


CONTRACTORS TO H.M. ADMIRALTY, 


COLONIAL HOUSE, 


Telegrams: POLAR, LIVERPOOL. 


Telephone: 6897 CENTRAL. 


LIVERPOOL. 


G18 











—— 
ee 








FRIEDENTHAL’S 
Corrugated Propellers 


GIVE THE HIGHEST SPEED. 


NO VIBRATION. 
IMPROVE STEERING. 





PROPELLERS HAVE BEEN OUR 
SPECIALITY for OVER 30 YEARS 


THOUSANDS WORKING AND 
GIVING GOOD RESULTS. 





F. FRIEDENTHAL, “””s 


Endine 


Works 


PRESTON. 








RAIN WATER 
CISTERNS 


a 


SS 


MADE BY SPECIAL 


MACHINERY 


0T0 cOOGALLENS 


KEPT IN STOCK 





20 to 2000:Gallons and up to jin. thick 


Rectangular and Circular. 





1000 TANKS, CISTERNS, & CYLINDERS always 
in stock. 


PRESSWORK. 


Pressing and forming 3in. to 36in. 

diameter, 18 gauge to iin. plate, 

and to a depth of 5Sin., also plate 
bending, 10ft. long to iin. plate. 





APPLICATION. 


On the Admiralty and War Office Lists. 








W. P. BUTTERFIELD, Lto. 


SHIPLEY. Yorks, 


content 


ASK FOR No. 7 LIST. 


* Pelegrams : Tanks, Shipley. ESTABLISHED 186 


Telephone : 35 Shipley. 


STEAM MOTOR TANKS A SPECIALITY. (613 











Managing Direetor—C. H. CLIFTON, formerly of Clifton and Waddell. 





Saw!ng to Machine (Pendulum Type). 


HOT SAWING 








MAKERS OF 
BAND SAWING MACHINES, 
CIRCULAR SAWING MACHINES, 


MACHINES. 





ALWAYS IN{STOCK. 


CLIFTON & BAIRD, Ltd., 


Empress Works, JOHNSTONE, Scotland. 


London Office: 38, Victoria Street, Westminster, S.W. 


Metal Sawing Specialist: 


Our Patent Bar Cutter cuts an 8tin. 
Steel Bar in 34 minutes. 


ASK FOR PARTICULARS. 


STANDARD SAWING MACHINES 


sm142 

















e : 35 Shipley. 
ITY. 613 








td., | 


land. 
ter, S.W. 


aliste 


3; 
INES, 


in Bin. 


NES 


sm142 
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Telpher_ Drive (Strachan & Henshaw, Bristol). 








Noise Means Inefficiency. 














Wherever you hear a gear making a noise, and feel it vibrating, 
it means that there is a leakage of power. 


Renold Chain Drive 


is the only form of drive that will effectively and permanently stop 
the leakage, and give 98% efficiency from the time that it is first 


installed until worn out. 


Write for particulars, Catalogues, &c., to:— G301 








Hans Renold, Ltd. - - Dept. 37, Manchester. — 























London Office: 
Caxton House, 


Westminster. 





~ 








"THE LEEDS FORGE CO., LTD., LEEDS. 





BUENOS AIRES WESTERN RAILWAY. PATENT CENTRE & SIDE DISCHARGING HOPPER B'LLAST WAGON. 


riages and Wagons. 


Pioneers in the Design 
and Manufacture of 
Pressed Steel Under- 
frames and Bodies, 
and All-Steel Rail-. 


way Passenger Car- 








ania 

















BRIDGES, 


ROOFS, 
TANKS, 


and all kinds of 


STRUCTURAL 
WORK. 


RAILWAY CHAIRS 


and 


SLEEPERS. 


PULLEY BLOGKS. 


—— eS ee 








BLAST 





HEAD, WRIGHTSON & CO.. LTD., TEESDALE IRONWORKS, THORNABY-ON-I EES. 











COLLIERY 
MINING PLANT 
STAMPINCS 
FORCINCS. 


WAGON 
WACON FITTINGS. 





ALL GLASSES OF 
ENGINEERING 
CASTINGS. 





Q736 


PLANT. 
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MANNING, WARDLE & CO., L™ 


BOYNE ENGINE WORKS, LEEDS. 


Makers of Locomotive Engines for any width of gauge and forall purposes. Also makers of Steam Rail Motor Coaches for passenger traffic. Material and workmanship of the best quality, T 
Engines up to 18in. cylinders, on four or six wheels, always in stock or in progress. Specifications, Photos and Prices on application, and special Designs sent on receipt of particulars of a 
The ‘“‘ABC” and “‘ The Engineering Telegraph ” Codes used. G259 nts, 


SMITH & COVEN ——* twa 
MANCHESTER. 


BORING & TURNING MILLS 


From 20 inches to 23 feet. 
HIGH SPEEDS. POSITIVE FEED WITH 
INSTANTANEOUS CHANGES. 
MOTOR OR CONE DRIVE. 


























ALSO BUILD TO ORDER AND STOCK— 
Stud Lathes. 





Vertical and Radial Drilling and Tapping Machines. 
Milling Machines of all types. 
Bevel Wheel Cutting Machines, including the Robey-Smith and Bilgram. 
Knowles’ Keyseating Machines. Slot Drilling Machines. 
Lathes, Planing, Shaping, and Slotting Machines. 
Side Planing Machines. Brass Finishers’ Lathes. 
Pearn’s Lightning Tappers. Twist Drills, Milling Cutters, &c &c. 











THE ILLUSTRATION REPRESENTS THE 5ft. MILL. % 


WALKER BROS. (Wigan) LTD., 


AIR COMPRESSING & BLOWING ENGINES, 


WITH LICHT DISC VALVES 
TO NEW PATENTS 























“INDESTRUCTIBLE” TYPE 
VENTILATING FANS 


for Steam or ~ 
Electric Driving. FOUR CYLINDER TRIPLE EXPANSION DRIVING 


ENGINES. 






BELT-DRIVEN AIR-COMPRESSING ENGINES OF THE 
TWO-STAGE TYPE. 


WINDING, HAULING AND GENERAL MINING MACHINERY. 


PAGEFIELD IRONWORKS, WIGAN. ¥470 NEW BROAD STREET HOUSE, E.C. 


THOMAS PERRY & SON, LTD. 


Highfields Works, BILSTON, ENGLAND. 










































Rolling Mill Machinery. 
Steam, Blowig and Pumping Engines. 
Machine-made Wheels. 

Shearing Machines for Plates, Blooms, &c. 

ee of every description. 





7 
SSS — = 


CHILLED AN: D GRAIN ROLLS. 
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PECKETT & SONS, Ltd., Bristol 


TeLecramMs—PECKETT, BRISTOL. 


TANK 
LOCOMOTIVES 


\ of all Descriptions and any Size or Gauge. lehico rte | stearate") 


, 1914 











TD, 


4 


Speciality 


Mlity. Tank 
auirements, 











FULL PARTICULARS ON APPLICATION. six 


=~ OIL FURNACES 


TO OBTAIN THE BEST RESULTS FROM OIL FUEL AN EFFICIENT 
BURNER WHICH THOROUGHLY CONSUMES THE OIL IS 
NECESSARY. 








WITH OUR PATENT BURNERS THE OIL !S MIXED WITH AIR (WITH 
TEMPERATURE INCREASED BY A SPECIAL ARRANGEMENT) BY A 
ROTATING FAN, AND THEN IGNITED IN A COMBUSTION CHAMBER 
BEFORE ENTERING THE FURNACE. BY THIS MEANS HEAVY 


OILS AT COMPARATIVELY LOW COST INCLUDING COAL 
TAR ARE SUCCESSFULLY USED. 


THE BURNERS ARE SELF-CONTAINED WITH COMBUSTION 
CHAMBER, AND ARE ADAPTABLE TO ANY ORDINARY TYPE OF 
FURNACE. 


PRICES OF BAR HEATING, BILLET HEATING, OR SPECIAL 
DESIGNS OF FURNACES SENT ON RECEIPT OF PARTICULARS 
OF WORK TO BE HEATED. 


No. 4 OIL FURNACE, BAR HEATING TYPE DROP HAMMERS (STEAM ie FRICTION DRIVE). 
BRETT'S PATENT LIFTER CO, L™ POWER PRESSES. 














COVENTRY. ie FURNACES ror coke FuEL. 
a Screwed 
B | ai iy Tubes for 
: ‘ PPLE ROUND ELBOW eee CRO Tee = a 
. TUBES. BARK 0" | \ A \ mh or 
: UU 6; —_—s Water. 





ENS & SUNS 


sy i M bl ROTU cA kes i OLVERK + bus = AWE ON STN aE . 





~ TRADE WW 


C13 





LONDON OFFICE: 143, CANNON STREET. E.C. LIVERPOOL WAREHOUSE:*58.'SOUTH JOHN SIREET. 











HOISTING MACHINERY. CABLEWAYS CRANES. 


AERIAL ROPEWAYS, —__ C0 0 AB e7) 


ou devoted to 
meat amount ofattention ¥ without a hetch. 
mT aaah to thank you Jor 6 Be to aay that the ropeway works Wi NT tank 


Ropeways : » «Tam pleased tion. 
From users of our Rope an excellent ob.” 1 y works to our entire oe y for your courtesy 


# JOSEPH TOMEY & SONS, Ltd. 


Established 1853. 66 Ew RE I. gH. 39 Telegraphic Address— 


“ TomMEY, BIRMINGHAM. 


GAUGE GLASSES 


Supplied for over half a es | to the principal Railway and Steamship Companies and Engineering Firms of the world, and 
adopted in His Majesty’s and principal Forvign Navies of tne world. 


Also Patentees and Makers of the Enamelled and Red Stripe Gauge Glasses and the New S.H.P. Gauge Glass, 
and Glass Tubing of every description. 


oneee- CATHERINE STREET, ASTON, BIRMINGHAM. 


§ London Warehouse & Showrooms—5, EXCHANGE PARADE, SOUTHWARK STREET, S.E 











E.C. 


Da, 











PATENT 
TELESCOPIC 
GAU GE 

GLASS 
|| PROTECTORS 





ines. 





ms, &c. 
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SIEMENS 


TURBO-ALTERNATORS 








TURBO-ALTERNATOR 
INSTALLED IN A POWER STATION IN CANADA. 
OUTPUT: 1200 K.W., 2200 VOLTS, 2-PHASE, 60 FREQUENCY. 
SPEED: 3600 R.P.M. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Head Office Supplies Dept. and Stores— 
CAXTON HOUSE, WESTMINSTER, s.W. 38 & 39, UPPER TRAMES STREET, E.C. 


Telephone— Gerrard Telephone—City 5350 
ee Siembralo ios Vi ic, London.” Telegrams—* Siemotor my London. 


“Tantalum” Lamps and FitingsTYSSEN STREET, DALSTON, N.E. 
Teleph« mnes—Central 8367/9 and Dalston ‘elegrams—‘“* «Si jemodyn Koning London. 


BRANCHES— Works—STAFFORD. 
AUCKLAND (N.Z.) CAPE - RAS NGOON SYDNEY 
BIRMINGHAM CARDIF' MANCHESTER RIO DE — TOKYO 
BOMBAY DUNEDIN(N. Z.) MELBOURNE SHANGH TORONTO 
BRISTOL GLASGOW MONTREAL SHEFFIELD VALPARAISO 
BUENOS AYRES HONG KONG NEWCASTLE SINGAPORE WELLINGTON (N.Z. 
CALCUTTA JOHANNESBURG NEW YORK SOUTHAMPTON WINNIPEG D510 


a... 





MINING 


EXPLOSIVES 


BEST QUALITY ONLY. 








DYNAMITE. 
CELICNITE. 
GELATINE DYNAMITE. oA.2.%/ 
BLASTING GELATINE. “o,<e> 
CHEDDITE. GUNPOWDER, 


(Does not Freeze or Exude.) (Of Every Description.) 





Curtis’s & Harvey’s Electric Detonators 
and Fuses are confidently recommended. 


Head Office: 


GURTIS'S & HARVEY, . 


CANNON STREET HOUSE, LONDON, E.C. 


Telegrams: CURTISS-CANNON, LONDON. Cablegrams: CURHAR, LONDON. 
Telephone : 3680 (3 lines) City. Codes: ABC, A1, and Western Union. 


Agencies in all parts of the United Kingdom, Australasia, Canada, 
India, South Africa,{South America, China, Japan, &c. &c. 


D420 

















THE 


HEENAN 
PATENT 
AIR 
FILTER 


FOR 


ELECTRIC 
GENERATORS 


HEENAN & FROUDE, LTD. 
WORCESTER. 














Foundation 
Difficulties 


upset the calculations of many 






WE 
CAN SOLVE 
THEM. 





Engineers and Contractors. Valu- 





able time is lost, and money wasted 
in’ seeking—often in vain—for a 
solution of the trouble. The wisest 
plan is to call in STEWARTS, 


who specialise in foundations. 


STEWARTS C-P 


CONCRETE PILING 


is rapidly gaining favour among Engineers, Architects and 
Contractors. They recognise the superiority of the method, ils 
safety, permanency, speed and economy. We have driven 
thousands of Piles (with reinforcements when necessary) without 
failure of any kind. The work has been done to the complete 
satisfaction of those concerned, and resulted always in a founda- 
tion well able to sustain the load imposed. And ours is the 
difficult, not the ordinary foundation work. 


Also Licensees for SIMPLEX CONCRETE PILES. 
Send for Booklet. 


J. & W. STEWART, 
CAXTON HOUSE, WESTMINSTER, 5S.W. 


Also at GLascow, 93 West George Street; 
Dustin, 120 Great Brunswick Street; Betrast, Ormeau Road. 


Established 40 Years. 
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cenMan [NJ] LE S toot works 


BERLIN-OBERSCHOENEWEIDE. 


Share Capital : Mk. 4,000,000. About 1300 Employees. 


Makers of HIGH-CLASS 


MACHINE TOOLS 


UP TO THE LARGEST DIMENSIONS. 


FIRST-CLASS REFERENCES. 
“SHIHARAIIAG MOIND 


VERTICAL BORING & TURNING MILL, FITTED WITH SIDE HEAD. 
Model Feg., Swing from 675 up to 1550 mm. G268 


LARGE STOCKS ALWAYS ON HAND OR IN COURSE OF CONSTRUCTION. 

















PORTABLE 


ELECTRIC TOOLS. 


THE TIME, MONEY, AND LABOUR SAVERS. 


ELECTRIC HAND DRILLING MACHINES, 


with Automatic Mechanical Overload Release. 


ELECTRO-MAGNETIC DRILLS. 
ELECTRIC CARRIAGE DRILLS. 
PORTABLE ELECTRIC GRINDERS, etc. etc. 








Full Descriptive Catalogue on request. 


S. WOLF & CO., LTD., 


115, Southwark Street, LONDON, S.E. 


Telephone Nos.— 
5172 Central 
2734 Hop 


Telegraphic Address— 
Widerstand, London. 
ABC Code, 5th Edition. ~ 140 








Duty, 60,000lb. steam per hour 
at 28 inches of vacuum. 





Made and 


sold only by GARNER, TELFORD & HARDMAN, Ld., Pendleton, Manchester. 


Telegrams—PeRSEVERK MANCHESTER. G32 








—_—_—_—_—_—_—_—_—_— es, 
PARKSON 


16 Speed Changes by Gears, ranging from 10 to 360 revs. per minute. 





Quick change feed. Three rates with safety slip clutch. Turning feeds 
are engaged by “lift and drop’ worm. Sliding feed has automatic trip, 


and multiple trips may be fitted if desired. 





FULL DETAILS GIVEN ON CIRCULAR M 49. 


J. PARKINSON & SON, 


SHIPLEY, YORKS. 








Manager for Scotland: W.S. LANG, 48, Oswald Street, Glasgow. 764 
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TIP WAGONS | 














| QUALITY 


Strength and Durability are the salient points 
of all our Rolling Stock and Plant. Al- | 
though we keep the price as low as possible, | 


we never do this at the expense of quality. | 





DICK, KERR 


ze LIMITED, 
Abchurch Yard, Cannon Street, London, E.C. 





| || Head Office : 


Branch Offices: 















Manchester, Newcastle, Tokyo, Sydney, Johannesburg, 
Buenos Aijres, Rio de Janeiro, Moscow & Milan. 
r 498 | 








Heavy Type 1 | 




















STEAM CRANES. 


ELECTRIC 
OVERHEAD CRANES. 








HENRY J. COLES, ta, 





LONDON 
CRANE WORKS, 
Y467 





Derby. 











——aeee 


WAREHOUSE 
CRANES 


ELECTRICALLY OPERATED. 











HOLT & WILLETTS, 


CRADLEY HEATH. 




















ee ||| 


ROCKWELL FURNACES. 





















FOR ALUMINIUM, BRASS, COPPER, 
AND OTHER NON-FERROUS METALS. 


GAS AS A FUEL IS THE CHEAPEST, CLEANEST, 
AND BEST IF USED IN A FURNACE WHICH !S ill 
UNDER ABSOLUTE CONTROL. WE CAN OFFER 
YOU THE MOST SUCCESSFUL FURNACE BACKED 
UP BY TWENTY-FIVE YEARS EXPERIENCE. 
























Write for Catalogue. 


J. W. & C. J. PHILLIPS, LTD., 


23, COLLEGE HILL, 
CANNON’ STREET, 


LONDON, E.C. 
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VENTILATION 











VENTILATING PLANTS 


keep the factory cool in summer, 





warm in winter, and always fresh 


with the keen, enlivening air of 


GAS APPARATUS. 
“| HIGH CLASS BOILERS. the open. They are designed 
AI TAR STILLS, TANKS For OIL,WATER, ETC and constructed to give per- 
ROOFS. manent satisfaction. The air is 
J | STEEL BUILDINGS & WORKSHOPS ihc’ irda: il, wba 
BRIDGES, STEEL CHIMNEYS, 

vet] STEEL PIPES, POWER GAS PLANTS. 

| pogteme| METAL MIXERS ano LADLES 
———— BLAST FURNACES. perfect control. Submit your 
PIT HEAD GEARS. ' ventilating problems to us. 
HEAPSTEADS. 


‘on HUNSLET, LEEDS Davipson & Co., Limitep, 


SIROCCO Engineering Works, BELFAST. 





before it enters the building, 


and the temperature kept under 


Q147 


















































ELECTRIC, STEAM, & HAND 


|CRANES 


M OF ALL TYPES. 


SEMI-DIESEL- CRUDE -OIL- ENGINE | 











[| ISLES LIMITED, 
i _STANNINGLEY, LEEDS. 


Il London Office : 





i E. C. Amos, M.I. Mech. E., Telegrams: “Isles, Stanningley. 
i 22, Martin’s Lane, Telephone: 45 Stanningley. 
il Cannon Street, E.C. X1756 Code: ABC, 5th Ed. || 





~~ a me 








| 
Hi i PHOTO OF BATES’ PATENT SEMI-DIESEL CRUDE OIL ENGINE. 
| 16 TO 100 B.H.P. 

i ald  Lp., WALSALL |})) uso | : 
JOH N , RUSSELL & Co, bo, a ea | BATES’ GAS ENGINES & SUCTION | 
i uichest GAS PLANTS.  awaros. 


| | THOUSANDS AT WORK IN ALL PARTS OF THE WORLD. 


TRADE 


i] WRITE FOR CATALOGUE. | 
1 
MARR’ & 
& * e 5 
Q822 | 





TD., 
VICTORIA IRONWORKS, 


ESTAB, Si D be N TO N ; — 


Manufacturers of SEAMLESS STEEL BOILER TUBES and 


SUPERHEA TERS, and LAPWELDED TUBES for all purposes. 
Q760 
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. A Good Head a 


is always a great advantage, but especially so on a 


Screwing Machine. 


The Patent Die Head fitted to Heaps Screwing Machines is the most 
simple and only Mechanical Head on the mar thet. Springs with their 
attendant troubles do not enter into its construction in any way, and it is 
guaranteed to produce perfectly parallel and uniform threads. 


A few other features. 


Hand and Automatic Releasing Motion. Spindle Speed for every size. 
Automatic Closing Device. Bronze Bushes to Main Bearings. 
Die Adjustment whilst in motion. Trough for catching lubricant, &c. 


Catalogue free on request. 


Joshua Heap & Co., Ltd. 


poclaany,iy ENGLAND. 


JOHN BROWN & CO., Ld. 


Atlas Works, Sheffield, and Clydebank, near Glasgow. London Office, 8, The Sanctuary, Westminster, S.W. 
BUILDERS OF PASSENGER & CARGO STEAMERS. 


And Specially of First-class High-speed Ocean masse up to the Largest Size and Power. 


WARSHIPS OF ALL TYPES. 


BATTLESHIPS, CRUISERS, & TORPEDO BOATS, 
AS BUILT FOR THE BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLAND GOVERNMENTS. 


Manufacturers of ARMOUR PLATES. 


ATLAS SELF-HARD STEEL FOR HIGH- SPEED MACHINES. 











PROTECTED BY PATENTS. 




























Largest Sizes of Cranks and Straight Shafting, yltrantic Pressed, Solid or Hollow, Rough Machined or Finished Boiler 
Flue and other Marine Specialities. Railway Material. Steel Castings. Foundry and Forge Pig. P47 


BORING MACHINES. 


UNION machines are the product of Specialist Works manu 
facturing Horizontal Boring and Milling Machines exclusively. 




















Handy in operation, accurate, and reliable under heavy duty, they 
are particularly suitable for the economical production of high-class work 







Built in 36 sizes (4 types), the requirements of practically all 
branches of Engineering are provided for. 







Recent repeat orders from three firms manufacturing respectively : 






Automobiles .... ... 2:2 ss. ss 8 machines, 
Baking Mae shinery - or as 
Gas and Oil Engine: ....... ... 14 machines, 






is concrete evidence of their all-round excellence. 






Ask for Catalogue Section 1 E, new edition just ready. 












mie Bsc me 36 WRBETED ee Ltd. 
SEVERAL SIZES IN STOCK. COVENTRY ENGLAND. 
NORTH EASTERN MARINE ENGINEERING CO., LTD., 




























¢ ENGINEERS, BOILERMAKERS, & REPAIRERS. 
ri LICENSEES FOR THE MANUFACTURE AND FITTING OF SCHMIDT SUPERHEATERS TO MARINE BOILERS. 
A LONDON OFFICE : i ; ADT ; Licensees for the Manufacture 
$ vommowomce: ae] NORTHUMBERLAND WORKS, | 
: Telegrams—Nemerio, Fax, LONDON WALLSEND-ON-TYNE. MARINE 
"529, Tower Bigs, | SUNDERLAND WORKS, tre 
Water Street. SOUTH DOCK, SUNDERLAND. + Warkspoot’” \@ Stroke 
“Paegrams Sku Livexr on =| ~—-—- Telegraphic Address : NEWS, SUNDERLAND. Cycle Type. 7" 
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IMPROVED CUBE CONCRETE MIXERS 


in use on the 


PANAMA CANAL. 





Canal Record Report. 


Mixer Output Records: During the year ending June 30th, 1912, Austin Improved Cube Mixers ranging in 
size from one-half cubic yard to two cubic eat mixed a tutal of 1,209,506 cubic yards of concrete. The actual 


working time of these mixers was 24,946 hours or 3118 eight-hour shifts. Therefore, each mixer mixed per 

hour worked an average, for all sizes, of 484 cubie yards, or one cubic yard every 75 seconds. Note carefully 

that this output record is the average of all mixers om and small. Individual batteries of mixers made better 

records. For example: Two mixers working on Gatun Locks mixed 80,544 cubic yards in 1,175 hours worked, 
or 68°54 cubic yards per mixer per hour worked. 








The adoption of Cube Mixers on the Panama Canal resulted from a practical try-out of all the leading ty of mixers. 
We have shipped to Panama several train-loads of the largest batch mixers ever built, holding 64 cubic feet each. 


Made in 14 sizes, 2) cubic feet to 64 cubic feet. Simplicity in Design, Strength 
in Construction, and Quality in Material have made the “AUSTIN” Cube 
Concrete Mixer the most practical and the first choice for concrete work. 


Send for Catalog No. 26-E. 


MUNICIPAL ENGINEERING & CONTRACTING CO., 


Railway Exchange, CHICAGO, U.S.A. 


Photo of & Gattery of 4 of the Fi Cube Miners shinped t~ tha Panne Sole British Agent: A. L. UNDERWOOD, A.M.I. Mech. E., 3/5, Queen Street, Cheapside, E.C. 
Canal, son baleing OF Cubic Fest. Works: FORTY ACRE LANE, CANNING TOWN, E. - G7 


Cable Address: “ Excavatr, Cuicaeo.” Codes: Lieber’s, A BC (5th Ed.) & Western Union. Telephone : Baxk 335. Telegrams: ‘“‘ UnpERcoats, CANNON, Lonpon.” 


THE BLACKSTONE OIL ENGINE. 


STATIONARY TYPE. 

For Crude Oil ... ... 15 to 140 B.H.P. 
For Refined Petroleum 1} to 75 B.H.P. 
PORTABLE TYPE. 

For Crude Oil ... ... 15 to 45 B.H.P. 
For Refined Petroleum 1} to 26 B.H.P. 








No Lamp required except for starting. 
Starts in @ Minutes. 
No external flame when working. 





BRANCHES: 

LONDON - 81, CANNON ST., E.C. 
Telegrams - - - Engimanu, London 
Telephone - - - - No, $144 Central. 

ADELAIDE .. .. .. 61-68, Hindley Street 

ALEXANDRIA .. .. Rue de la Gare du Caire 

AMSTERDAM .. .. Spuistraat 6 and 8 

ANTWHEE cc ce cc , Rue des Peignes 

BOMBAY .. .. Marshall’s Bldgs., Ballard 

BUDAPEST .. .. .. VI Gyar-uteza, 5 

BUENOS AIRES... .. 333 Peru 835 

CAIRO .. .. .. .. Rue Bab-el-Hadeed 

CALCUTTA .. :. .. 99, Clive St. and 25, Strana 

CHRISTCHURCH, N.Z. South Belt 


GLASGO ee 28, Graham Square 
DUBLIN co co ec Dickios te eed South 


Dock Street 
CONSTANTINOPLE- Grand Rue Mahmoudie, No. 
ALATA ; 


142-146 
EAST LONDON (SOUTH 
AFRIC. bie ie Street 
GERALDTON, W.A. :. Marine 
MELBOURNE .. .. 585, Bourke Street 
Tee oa 
ae Sauk sa : ital 
SYDNEY". :. ‘: 7. Bent Street 
THE HAGUE |: |: 2%, Verhulstetraat 
TORONTO .. .. .. Corner King and Simros 8t. 
109, Rue de Portugal 


ESTIMATES AND FULL PARTICULARS POST FREE. 


BLACKSTONE « Co. 


STAMFORD, Eng. te 
The engines of this series are moun on 


lelegrams—Blackstones, Stamford . + cai i i i i he chi id causes rrent of air to thi rh 
‘ efficient principle. A gun-metal pump is used to circulate thewater. The exhaust pipe opens into the chimney and ca acu r pass throug: 
Codes ont ee a Ay ana eh aie the qeecating wuhir SThese Enginesare largely used for driving portable threshers and trussers, also for sawing, general estate work and by contractors 


THis LATHE 1S WorRTH MORE 


THAN A CASUAL GLANCE 





Sense 


The above is from a photo of a 17 B.H.P. Portable Oil Engine with Self Starter and Friction Pulley. 
steel wheels and closed steel girder frame. The system of cooling is on an improved and thoroughly 








LET US SEND YOU 
DESCRIPTIVE 
PAMPHLET. 


WE MAKE 3 SIZES :— 
Sft., 6ft., and 8ft. SWING. 





~ 


6{it. Swiag Surfacing and Boring Lathe, wilh Feed to T_cl Slides. X1571 


JOHN LANG AND SONS, Soinstont, near cLascow: 
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WITH WHICH IS INCORPORATED THE BUSINESS OF 
« ARROL’S BRIDGE & ROOF CO., LTD. 


Ay 


RESIGNS, ESTIMATES & > oe UL < SEPARATE DEPARTMENT 
CATALOGUES ON APPLICATION C VE tt 2 FOR LIGHT ROOFING, FENCING &c. 




















mA 


THE LATEST DEVELOPMENT IN HIGH-SPEED STEEL 
FOR TURNING TYRES AND HARD METALS. 


D366 
EZ 


ZT 


\\ 





Zp 


Corliss or Drop Valve Gears. 0 Ss ¢ SAX 0 N D ot every descriptior. 
Highest Economy. 


e 
OPENSHAW, MANCHESTER. y See Ilustra 


KANN 

















ted Advt on June 5 
Ys. 








ADMIRALTY and WAR OFFICE LISTS. 


ROPE PULLEYS 
FLY WHEELS 


of any Size and Weight. 








| URQUHART, 
| —sLINDSAY & 60, 


Blackness Foundry, 


DUNDEE. 


Y951 
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HORNSBY 


» |GAS ENGINES & PLANTS 











? oY ALSO CRUDE OIL AND PETROL ENGINES. 
Oy 
Yay RICHARD HORNSBY & SONS, LTD., GRANTHAM. 
ty LONDON: HORNSBY HOUSE, 75b, QUEEN VICTORIA STREET, E.C. GLASGOW: 173, St. Vincent Street. DUBLIN: _ 24, Lower Ormond Quay. 
MONTREAL: 212, McGill Street. MELBOURNE: Bourke Street. SYDNEY: Barrack Street. BRISBANE’: Queen Street. 11343 








MIF OI ONS SIT NT OR ee RII XA Ses SN ANF NON NX ASG 


4-6-0 LOCOMOTIVE WITH SUPERHEATER 
“FOR RIO GRANDE DO SUL, BRAZIL. \ R d ¢ 


ss LONDON anv JOHANNESBURG, S.A. 





WORKS: TEGEL-BERLIN 


LOCOMOTIVES 


Sole British Representative . 


E. C. AMOS, M.1I. Mech. E., 


22, MARTIN’S LANE, CANNON STREET, 
LONDON, E.C. 


Send for Catalogue 44 F/A. 
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THE REES ROTURBO MFG. C 


WOLVERHAMPTON. 




















\RINC 


ptior. 
































Rees Roturbo D.C. Motor Driven Surface A.C. Motor Driven Boiler Feed Pump, 
Condenser Outfit, consisting of Air Ex- “ COO gallons per hour, 160lbs. per — cca 7 Motor Driven Rotary Jet 
~—e . traction and Circulating Pumps. in., 14460 revolutions per min. tary Lift Pump. 
- POWER SI Al ION AUXILIARIES. 
ON ADMIRA Y PAMPHLETS DEALING WITH THE ABOVE, LONDON OFFICE: 
LTY, WAR, INDIA, HOME, AND ALL CLASSES OF PUMPS AND NORFOLK HOUSE, 
& COLONIAL OFFICE LISTS. CONDENSING PLANT ON APPLICATION. NORFOLK ST., STRAND, W.C 
Telegraphic Address—BRAKE, MANCHESTER. GRESHAWMS PATENT Na 616 Central 
Hot Water = 
and 
Injectors Oldest 
Makers of 
for Injectors 
_. r in the 
dealing with water in 
Kingdom. 
up t 
p to 140 deg. Every 
Injector 
180 Ib. pressure. Made. 





GRESHAM & CRAVEN, LTD., MANCHESTER. 


Lendom Office: 110, Cannon Street, E.C. 
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‘Witrut Waste Makes Worut Want.”| THE RAPID SAW 


THE “UNIVERSAL” PATENT 


AUTO. BOILER FEEDER 


Ensures a Regular Feed and Main- 
tains a Constant Water Level. 































WASTE OF FUEL PREVENTED! 
DRY STEAM PROVIDED! 
GENERAL EFFICIENCY IMPROVED! 




















ONE MONTH FREE TRIAL. 


Apply for Pamphlet to:— 


KATER & ANKERSMIT, 


34, Fenchurch Street, LONDON, E.C. 204 






























No. 2 CAPACITY 12 x 8. 


Acieries et Fonderies d’ Art, Ltd., EDWARD G. H ERBERT, [_7- _ LEVENSHUME 


5 ar —e 
Haine-St.-Pierre, BELGIUM, and Lesquin-lez-Lille, FRANCE. Sole Agents (France: HENRY HAMELLE, S.A. Paris. ~ 
for ‘‘Rapid” - Holland: WYNMALEN & HAUSMANN, Rotterdam. — required, in 
Saw Machines : \canada: WILLIAMS & WILSON, Montreal. all countries, 


STEELCASTINGS | 4 compressors = 


OF EVERY DESCRIPTION. a Maer = Workman 
ewe: — 


Capacities from 1c. ft. to 120 c. ft. free air per minute, 
BELT, STEAM, ELECTRIC and OIL DRIVEN. 
SPECIALITIES.—Wheel Centres, Axle Boxes, Buffer Cases, 
Automatic Couplings, and General Castings for Also Makers of WACUUM PUMPS 
Locomotives, Carriages and Wagons. DIVING APPARATUS of ali Patterns. 
High Permeability Magnetic Castings. 


Pumps. Helmets. Dresses. Hose, etc 
Self-contained OXYGEN BREATHING APPARATUS 
General Engineering Castings. 


for work in irrespirable atmospheres. 
SOLE BRITISH -AGENTS— 


GEORGE F. WEST & CO., SIEBE, GORMAN & CO., LTD, 
502, Caxton House, Westminster, S.W. 626 


‘*Neptune’’ Works, and 187, Westminster Bridge Road, 
LONDON, S.E. Y5i0 


Telegrams ‘‘Siese, Lamp, Lonpon.” Telephone No.: Hor 21. 
























































Belt-driven Compressor. 
























The “*MENNO” Automatic 


COMPRESSED AIR GREASE CUP. 


(PATENTED). 


Automatic Feed under Com er Air. 
Securely LOC 
Works UNDER WATER. 
Unaffected by Reeth Bk Force. 
Absolutely DUST-P 4 
Saves over 507 in the Cost of Lubrication. 
Any Grease can be used. 
No Pistons, Springs, or Packings. 
essed out of MILD STEEL and 
HEAVY GAUGE BRASS 

Spring and Screw Compression Cups 
depend on frequent adjustment to 
FORCE Lubricant to the Journals. 

The “MENNO” Cup is a cpmete 
REV 7 RSAL of this method, and JST 
NOT be adjusted frequently. 

The confined air replaces the need for 
frequent adjustment by hand, and 


GIVES A CONSTANT SUPPLY. 
Nothing to Break. Nothing to 
Renew. 








HIGH-GRADE 


DROP 
FORGINGS 


For Motor, Mechanical, Electrical, and General Engi- 
neers, Railway Carriage and Wagon Builders, Coach 
Builders, Boilermakers, &c. 


Pah netinatin 

THE SMETHWICK STAMPING COMPANY 
(Proprietors - THE VALOR COMPANY, LIMITED), 

Bridge Street, SMETHWICK. G354 

















































Tramway Resvit:— - 

Previous cost of lubrication with oil, 

1L. os ‘aha 1000 miles. 
mt eost with “Menno fitted 

& 74. jes 1000 miles, 

Current consumption reduced to .79 
units per car mile. 
seat Write for Catalogue and Cups for One Month’s Free Trial. 
Manufactured by 


LUBRICATORS LIMITED, ‘rxi"tonvon. 5. 


LEIPZIG- Telephone: NORTH 178. G19 Telegrams: “ AGREASCUP, LONDON.” 
OWI | ER 4 K [ PLAGWITZ ON ADMIRALTY LIST. 
or Te ROLLED STEEL FORGE CO., Lr 
i] 
a 






































WISHAW. 


Telephone: 32 WISHAW 


SEMI-DIESEL 


(VALVELESS) 


DIESEL 
OIL ENGINES. wem--- 


Manhole and Sludge Hole Doors, Raised Man- 






Telegrams : 
SIRHIND, WISHAW. 





SECTION OF MANHOLE 
DOOR WITH 
COMPENSATING RING. 









holes and Standpipes for Steam Boilers to 

‘ “tae LATEST DESIGN. withstand the very highest pressures, to Board 

Turin, 1911: GRAND PRIX. of Trade, Lloyd's, British Corporation, and 
Sole British Representatives : Bureau Veritas requirements. 





DOWN & JOHNSTON, Craven{ House, Kingsway, London, nigga Also Water Ballast Tank and Fresh Water 
Telephone : 427 Regent. G06 iTank Doors. Steel Forgings, 8™57 
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SMOOTH-ON| 


TRADE MARK REG. U.S. PAT. OFF. 


SEND FOR OUR NEW 
No. 15 INSTRUCTION BOOK. 


Every Smooth-On user should have a copy 
of this new book at once. It tells precisely 
w to use the eight different Smooth-On Iron 
It will save you time and money. 











ho 
Cements. 























SMOOTH-ON MFG. CO., 


8, White Street, Moorfields, 
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ee HOT a Illustrated Catalogue 
mIVER. with prices and full 
U MPS. particulars of both 
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DP AR ATUS and cate ii 
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WINCHES 
ELECTRIC, 
OIL & STEAM 


CHAMBERS, SCOTT 


& CO., Ltd., 
MOTHERWELL, 

















DOUBLE DRUM PILING WINCH. near GLASGOW. X1924 














32 WISHAW 


rams : 
WISHAW. 











\ JOHN HANDS & SONS L®. 


‘ — CARDICAN WORKS -—— 


BIRMINGHAM 


CUTTING OUT PRESSES. 
DRAWING, EXTENDING & 
EMBOSSING PRESSES. 


















































IRE \M=MaNGHEST: za 





























Hf PROCTOR’ pau SHOVEL STOKER 


AND 


MOVING FIRE-BARS 


GIVE ECONOMY IN FUEL. INCREASED STEAM PRODUCTION. SMOKE ABATEMENT. 


PROCTOR'S GOAL ELEVATOR 


FITTED WITH THE PATENT 


RAM FEED BOOT. 


Positive Feed of Coal to Buckets. No Jamming of Elevator. 
Wear and Tear reduced to a minimum. 


Write for Illustrations and Particulars— Y518 
JAS. PROCTOR, Ltd., BURNLEY. 


SOLE AGENTS FOR FRANCE: SOCIETE DES PERFECTIONNEMENTS A LA VAPORISATION 
€3. RUE DE ROME, PARIS. 


Hammeprton St. Ironworks, 











Admiralty List. {india Office. 


Crown Agents for the Colonies List. Bs U D Ss ON War Office List. 
Patent Cylindrical and Water-Tube Boiler. 


Leading Features :— 
Accessibility. 
Freedom from Scale, 

due to Effective 

Circulation. 
Durability. 

No grooving. Norisk 

of burning out Tubes. 
Dryness of Steam. 
Evapore: tion 

5,000 Ibs. per er hour. 

Thermal Ane 
Econom 

25 to 35% sa saving in fuel 
This Boiler has an econo- 
mical range of evapora- 
tion from 7000 Ibs. per 
hour. 


Cylindrical Element, 16ft. long by 8ft. dia. 
Boiler illustrated equal to TWu U 30ft. by 8ft. Lancashire Boilers. 
When required, the en powers can be obtained at once. aay Su parece > about 2000 square feet. 
Made tandard sizes for Evaporations of 3000 Ib. to 20, b. per hour. 
Ground oaee’ required about one-half of Lancashire Bo jlers of ex jnivalent power. smi92 


These Bc 


THOMAS HUDSON, 


yilers are giving great satisfaction. We are receiving repeat orders. 


Sheepf i ’ 
LIMITED, *gaYsnisce, NB 

















CHILLED IRON DREDGER TUMBLERS 


Of all Shapes and Sizes. Unsurpassed for Durability. 


Can be supplied Bored ready to receive Shafts, or fitted 
complete with Shafts of highest quality Steel. 


Large numbers of our Chilled [ron Tumblers are in use in 
Dredgers in the Suez Canal and elsewhere. 


DREDGER L&GDER ROLLERS & BUSHES. 


Capstan Heads, Shaves, &c. &c. Propellers in Special 
Toughened Iron. _Chilled Iron Fire-bars, Corrugated or Plain. 








MILLER & CO., LTD., LONDON RD. FOUNDRY, EDINBURGH 


Cable and Telegraphic Address—" Miller, Edinburgh.” eml6s 
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OXYGEN 


FOR THE WELDING & 
CUTTING OF METALS. 


British Oxygen Co., 


The Oldest and most extensive Oxygen 
producing and distributing business in 
_the World. 

Factories in all important Engineering 
centres equipp ely with modern - 
LIQUID AIR PLANTS PRODUCING 
OXYGEN OF UNRIVALLED PURITY 
entirely free from Hydrogen or other com- 
bustible residuals. 





OXY-ACETYLENE WELDING 
BLOWPIPES, 
OXYGEN METAL CUTTERS, 
REGULATORS, 


and other Appliances. 


For full icu 
7 Lee lars apply to any of the Com- 
Elverton Street, Westminster, 8.W. 
Tunnel Avenue, East Greenwich, 8.E. 
Saltley Works, Birmingham 
Greai Marlborough Street, Manchester 
Shields Rd., Walker Gate, Newcastle-on- 


Tyne 
Rosehill Works, Polmadie, Glasgow 
East Moors, Cardiff 
Savile Street, Sheffield, and 
SYDNEY, N.S.W. 











a 




























LOCOMOTIVE CRANES, 
BREAK DOWN GRANES, 
OVERHEAD GRANES, 
GOLIATH CRANES, 
ELECTRIC WINCHES. 





MITH’S CRANES}... 


DESCRIPTION. 





LOCO. STEAM SHUNTING CRANE, wich separate engines for 
propelling as supplied for railway purposes, 





SEND FOR CATALOGUE 


London Office: 
8, WICTORIA STREET, S.W. 





‘cows | THOMAS SMITH & SONS, 


Steam & Electric Crane Works, RODLEY, nr. recto 


Telegrams—Smiru, Roper. KS43 


























yo CABLES 


GLOVER: f° 1 
TRAFFORD PARK-MANCH 















WOOTTON BROS., LD, 


COALVILLE, near LEICESTER. 
Telegrams : er Colville. 


Brickworks Plant. tary Pipe Plant. 


CLAY-WORKING. PLANT. = 


Colliery Plant. General Millwright. 
























GREEN'S ECONOMISER 


Saves 15% to 25% on the 


COAL BILL. 


Full particulars from G303 








E. GREEN & SON, Wakefield. 
























Never less pen 20,000 Wheels in Stock. 
Also we can MAKE and deliver on rail in 10 days any 
size of an abrasive Wheel from 1 in. to 36 in. diameter. 


Are you ready for more Wheels? 
Enquiries invited Tel. 473. Established 1893. 


JOHN ROGERSON & CO., LTD. 


WOLSINGHAM, R.S.0., CO. DURHAM. 


Magers or 













Steel Castings and Steel Forgings. 
Stoekless Anchors, Dredger Buckets, Links, 
and Tumblers. 
Steering Gear. &e. &e. 
Senp your Enquiries. 
Telegrams: Steelworks, Wolsingham. Z145 


G. & A. HARVEY, L”: 








All sizes supplied from Stock. 


PRICES Siuaithe te baten:! APPLICATION. 







a} ON ADMIRALTY & WAR OFFI & WAR OFFICE LISTS. 


DROP FORGINGS.. 


‘OF EVERY DESCRIPTION, IN IRON, STEEL, COPPER, BRONZE AND ALUMINIUM. 
















All sizes supplied from Steck. 








- ARMSTRONG, ST EVENS % SON, ArmsTRONG WoRKS, WALSALL Ro,, WILLENHALL 


AML Communications to be addréssed to Head Office : WHITTALL STREET, BIRMINGHAM. 






















Albion Works, GOVAN, GLASGOW. 


Makers of | 


HIGH-CLASS MACHINE TOOLS. 


Specialities: Harvey Studders and Facers. 
See our illustrated advt. June 5. gM157 


ZIMMERMANN WORKS, 
MACHINE TOOLS FOF: 
GEAR CUTTERS. 


Sole Agents for U.K. : J. R. KELLY & CO., Ltd., Leeds 
See Illustrated Advt. im issue of June 5. NO 








| 








The PATENT ‘' ACME” (Regd.) 


STONEBREAKER 


eS. © Dae OF - 2 05-3. OO. femme -1 ed OF Ot | 


GOODWIN, BARSBY & CO. 
Enjrin Jers, LEICESTER 











ep 
















GMMMMLLRS) 










a 














MAXIMUM 
EFFICLENCY \ 
3 
MAXIMUM 
RELIABILITY 


WADDLE 


PATENT 









































STEAM OR 
ELECTRICALLY 
DRIVEN. 


THE WADDLE 
PATENT FAN 
é- ENGINEERING 


| SP ors 


‘FANS. 






SUITABLE 
FOR 
LARGEST 
POSSIBLE 
REQUIREMENTS 



































































LLANMORE _— 
LLANELLY, . 
SOUTH WALES. 


TELEGRAMS: “FAN, LLANELLY” 
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LOCOMOTIVES or SPECIAL DESIGN 





Rirce 


The illustration shows one of ten passenger locomotives, recently built for the Chilean 
State Railways. The track gauge is 5 feet 6 inches; the cylinders are 20 x 26 inches, 
and the driving wheels are 66 inches in diameter. Four of these locomotives are 
fitted with Schmidt Superheater. 


These engines have plzte frames and copper fireboxes, and were built throughout to 
drawings and specifications furnished by the Railway Company. 


—l FTHE BALDWIN LOCOMOTIVE WORKS, 


PHILADELPHIA, P.A., U.S.A. 
LONDON OFFICE: 34, VICTORIA STREET, LONDON, S.vWw 


C 












“BALDWIN, PHILADELPHIA.” “FRIBALD, LONDON.” F1652 


ELECTRIC, STEAM, HYDRAULIC, HAND 
OF ALL TYPES. 


Cable Addresses: 


CRANE 

















Sagal y a ty 


‘ ae VERE 
















NATIONAL INSURANCE ACT. 


FLYING CROWN MACHINE 


will stick on the Insurance Stamps in the right 
sag and put the date on them in one operation. 
he same machine can 
ment Stampr. 


for Unemplo 





THE FLYING CROWN CO., 


21, Coleman Street, E.C. 322 











CYLINDER, DOFFER, ROLLER, 


. | AIR PUMP, CONDENSER & STEAM 


PIPE CASTINGS. 
Machine Made Toothed Wheels. 
MALLEABLE IRON and 
MILD STEEL CASTINGS. 


Write for Prices to 


SCHOFIELD’S FOUNDRY CO., L” 


LITTLEBOROUGH. 








BLAKE’S PATENT 


RAMS and HYDRAMS 


For Water. 
Send for Catalogue No. 16. 


JOHN BLAKE [rp 
ACCRINGTON, LANCS. 











Winding and Hauling Engines. Sheerlegs. Slipways. 


ALEX. CHAPLIN & ames ones Govan, GLASGOW. 



































TUBES 
FOR BOILERS, CONDENSERS, 


BATTERY . SELLY O 


WATER SUPPLIES 


row ARTESIAN WELLS 


For City Offices, Hotels, Laundries, 
Gentlemen’s Private Houses and Estates, 
Tanneries, Nurseries, Breweries, &c. &c. 


Makers of WELL BORING TOOLS & TUBES 


For Testing Ground, Prospecting for 
Minerals, Trial Holes from 30ft. to 1000ft. 


EXPORT TRADE:TO ALL PARTS OF THE WORLD. 


DEEP WELL PUMPS. 


Complete Boring Plants & Pumping Plants Let on Hire 
CONTRACTORS’ & DIAPHRAGM PUMP MAKERS. 

















































$23 
Upper Ground St. 
LONDON, S.E. 






BORING GEAR & TESTING SUPPLY OF AN ARTESIAN WELL. 





Rogers McGown & Co., 4, Livesey Rd., Manchester. 


SCHAFFER & BUDENBERG 


LONDON, E.c. MANCHESTER. GLASGOW 
772, Queen Victoria Whitworth Street. §, Wellington 
Street. Street. 








Wakers of Pressure Gauges and High- 
class Engine and Boiler Fittings. 


Boiler Feed Pumps. 
Control Watches 
Counters. 

indicators. 
injectors. 

Jena Gauge Glasses. 
Lubricators. 


Recording Instruments for Pressure, 


Sluice Valves. 
Steam Meters. 
Steam Traps. 

Stop Valves 
Tachometers. 

Test Pumps. 
Thermometers, ete, 








Temperature aud Speed 








ses Ware UTED ai 


J.SAM! WH ° YESS 
Suma pens & Fe ches 
T COWES. L.OFW. 








JOHN STIRK & SONS, 


'Machine Tool Makers, 
HALIFAX. 


For Illustrated Advt. see first issue of month, 





Q677 





D 
3 


_ 


S MACHINE TOOLS. 


& RHIDE WORKS, GUILDFORD, SURREY 
D BHD DHDD HHDPHDDDD HDD G' 


eaaase 














The CLYDE STRUCTURAL IRON C0., Ltd., 
Clydeside Ironworks, Seotstoun, Glasgow. 


Iron & Steel Roofs, Buildings, 
Workshops, &c. &c. 





R. RIGHARDS & GC 








London Office 48, Cornhill, E.C, #59 
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SOLE 
SPECIALITY! 


PRICE LIST ON 
APPLICATION. 


DOUGLAS 
LAWSONeC 


BIRSTALL 


N® LEEDS. 


Telegrams, “PULLEYS” BIRSTALL, 
Telephone, 155, BATLEY. 


CHAS BURRELL & SONS, L° 


THETFORD, NORFOLK. 


ESTABLISHED 1770. 
Manufacturers of 


Traction Engines. 
Road Locomotives. 
Road Rollers. 
Gold Medal Tractors. 
Steam Wagons, &c. 


The result ot over 55 Years’ Experience in the Manufacture of 


Traction Engines and Road Locomotives. 
CATALOGUES AND FULL PARTICULARS SENT FREEZON APPLICATION. F434 


THE WELDLESS STEEL TUBE CO., 


Icknield Port Road, BIRMINGHAM. Tarp. 






































> . pe ESTABLISHED 1872. 
© ELDLESS) On Admiralty List ORIGINAL MAKERS. 
TRADE MARK. PATENT WELDLESS STEEL TUBES. 


For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, Couplings, and 
General Engineering Purposes. E1700a 











Stern Wheel Steamers, Bucket and Suction Dredgers 
Ocean Cable Steamers, of all sizes 
Gold Dredgers. 







Telegrams: 
** LOBNITZ, 
RENFREW.” 






Sole Makers 
of Patent Rockbreaker 


sM46 for rock excavation under water without explosives. 


COCHRAN BOILERS, 





PATENT SEAMLESS FURNACE, as fitted to large Cochran Boiler. 


PRESSED FROM ONE PLATE. 
NO RIVETTED SEAMS EXPOSED TO FLAME 


COCHRAN & CO., ANNAN, LTD, 


ANNAN, SCOTLAND. 


a 
ae ae, 











“MULTIPLEX” 


PATENT FILM EVAPORATOR 


for Glue, Gelatine, Size, Sugar, Wood and Bark Extracts, 
Caustic Soda, and various Trade Liquors. 


SUGAR-MAKING, BOILING, and REFINING PLANT. 
DISTILLERY & BREWERY PLANT. 


CHEMICAL PLANT, embracing Vacuum Evaporating and Distilling Plant 
for all purposes, AUTOCLAVES, CONVERTERS, &c. 


“ IMPERIAL” PATENT DRYING MACHINES. 
Manufactured Copper and Brass Work 


of every description. 


BLAIR, CAMPBELL & McLEAN, LID. 


Woodville Street, 
GOYAN, GLASGOW. aul 


ee 


THE [To 


| CLAY Cross CO 
Nr Chesterfield. 








ESTABLISHED 





















TAYLOR & 


LEICESTER, 


CRANES. 


STEAM & 
ELECTRIC. 


Nat. Tel.: Telegram 


1 TO 10 TONS: 
IN STOCK. 








575. Q729 LIFTING, LEICESTER, 
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[CONSTRUCTIONAL STEEL WORK 


For FACTORIES, WORKSHOPS, RAILWAY SHEDS, STORES, 
STATION BUILDINGS, FOUNDRIES, &c. 


ERS. 





"Timber Shed 200ft. long, 50ft. wide, by ft. high. Erected by us at Sharpness Dock. 


Constructional Ironwork of all kinds. Footbridges, Emergency Staircases, Balconies, 
Joists, &c. MOTOR GARAGE ROOFS A SPECIALITY. D456 


Estimates and Designs free on receipt of particulars. Catalogues free. 





Constructional 





'O FLAME [|| BOULTON & PAUL, Ld., Norwich. 


Engineers, 

















“(HE STEELCOMPANY or SCOTLAND? 
BEC STEMENS (sf) process Em 


a EST D arr: oe 1872 Jaen 
23,ROYAL EXCHANGE SQUARE, GLASCOW. 
\o WORKS * E =)’ 
HALLSIDE. NEWTON. and i} 23,ROYAL EXC HANGE SQUARE, 


wBLOCHAIRN,GLASGOW, GLASGOW, ~*~ 
3,MINCING =" ,LONDON 


a 


GZ 


Manufacturers of 


MILD STEEL Plates for Ships, Boiler and Bridge-building, 
— Zed Bars, Tees, and all forms of Sectional Bars 


equired for constructive purposes. 
CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &c. 
FORGINGS of every description. 
AXLES of highest quality, to meet requirements of Home and 
Colonial Railways. 
TYRES —Locomotive a and Wagon, to all requirements. 
SPECIAL STEEL of all kinds used for constructive purposes. 











LTD, STONE'S EASY GAR PUSHER. 











Thousands in Use all over the World. 

ATOR LABOUR SAVED. WORN PARTS 
ACCIDENTS = 
me, MINIMISED. RENEWED. 
NT. 

J ’ B * S ¥ O N E & C O "9 L F D *y 
Ming Plant 135, Finsbury Pavement, London, E.C. | Dsi4 
" a Boece : 

UP-TO-DATE 





CRANES 
















BEDFORD 
ENGINEERING CO., 


Crane Builders, 
BEDFORD, ENG. 


Telegrams CRANKS D255 a 


THOMAS TURTON & SONS 


Lirmited. 

















MANUFACTURERS OF 


Crucible Cast Steel & Spring Steel 


STEEL FORGINGS, 
ENGINE, CARRIAGE & WAGON 


SPRINGS, 


| Cast Steel Files & Hammers for En§gineers. 


SHEAF WORKS, SHEFFIELD. 


London Offices; 90, CANNON STREET, E.C. 











TO MARINE ENGINE BUILDERS. 


WHY WASTE TIME AND MONEY ON 
FITTING PINS AND CASTLE NUTS? 


WHEN 


Se > GROVER “Fn. 
a WASHERS 


SERVE THE SAME PURPOSE 
us at HALF THE COST. 
BUT BEWARE OF IMITATIONS. : 
THE GENUINE ARTICLE IS MANUFACTURED ONLY BY 


GROVER & C0 [ Britannia Works, Wharf Rd., 
- TD., LONDON, N. ps 

































Used by the 
Largest Concerns 
at Home and Abroad 


HENDRY 


|, |_ FROM A SINCLE STRAND ¥ | 
BELTING 


For Planing Machine, Lathe, 
and all classes of heavy Machine Tool 
Driving, HENDRYS' new patent 
Flexible construction gives a peculiar 
Elasticity and Spring not found in 
any other Belting, and which acts 
as a cushion against heavy and 
irregular stresses, and reduce, stretch- 
ing and wear and tear to a minimum. 

The experience of the largest 
concerns at home and aboard proves 
that HENDRYS’ new patent Lam- 
inated Leather BELTING permits 
of higher speeds, heavier cuts, steadier 
running, and an all round increase 
Booklet on request. . . 








of output. 


JAMES HENDRY 
252 Main St., Bridgeton, GLASGOW 




















Copyright Registered 











FRICTION CLUTCHES, BELT PULLEYS, 


MACHINE-MOULDED SPUR WHEELS. 


THOMPSON & SOUTHWICK, 





COTTON-ROPE 


PULLEYS 


Up to i18ft. diameter. 


PLUMMER BLOCKS, SHAFTING, 





Limited, ‘ 
Engineers and lronfordee: TAMWORTH, = ‘Sisilie 
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THE GRIDLEY 


PATENT 


SiNGLE-SPINDLE Automatic TURRET LATHE 


A 4lin. MACHINE DRILLING A HOLE 
Sin. DEEP x 2}hin. DIA. 























Photo shows Floating Oil Reamep 
entering, and Rigid All-Steel Turnep 
Machining outside diameter. 


Can you 
use Tools 


NOTE Seta ee 6 “fie «Ze t.. EE “4 1c 1 
eT: — like this in 
THE SUPPORT “os 


TO THE TURNER. 





your own 





Automatic 
Machines? 





Let us estimate 
production on your pieces. 


mr CRAVEN BROTHERS LTD. 


VAUXHALL works, REDDISH, stockport. i knee in 


Telegraphic Address: Craven, Reddish. Tel. No. 251 Heaton Moor. 
J. RYAN, 68, Avenue de la Grande Armée, Paris, France. M, KOYEMANN, Charlottenstrasse, 121, Dusseldorf, Germany. THE WINDSOR MACHINE CO., Windsor, Vermont, U.8.A. 





























There ib nothing cheaper ot Bele 
S/o tondenbalion saved. 


With coal at say, 18s. per ton and a steam pressure | 
or 160 Ibs. there is a dead loss per year of 8s: 9d. 


for every square foot of pipe or flange surface left 
uncovered. 





















BELL’S UNITED ASBESTOS Lz [* Southwark Street LONDON 





ATHE 


feamep 
Tu rnep 
er, 


ou 

ols 
iS in 
wn 


atic 
es? 


les 
Ql 


t, U.B.A, 
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Agent 
tor Great Britain 
and Ireland: 


W. STAMM, 


eel 


Agent 


for Great Britain 
and Ireland: 


W. STAMM, 











25, College Hill, 25, College Hill, 
Cannon Street, Cannon Street, 
LONDON, E.C. : LONDON, E.C. 
e 





ROLLING MILL PLANT tisitrrn 


Cogging Mills, Armour Plate Mills, Billet and Slabbing Mills, Bar and Universal Mills. Pipe, Tyre and sundry Special Rolling 


Merchant Bar, Wire and Strip Mills, Plate and Sheet Rolling Mills. Rolling Mills for Brass, Copper, Tombac, Aluminium, 
Trains. Installations for the Manufacture of Tinned Sheet Iron. Platinum, Nickel, Argentan, Gold & Silver, &c. Lead & Tin Foil. 
Conveying and Hoisting Accessories. Saws, Shearing Machines, &c. 


Hydraulic Presses 


for Metal Bars of any size and section, Lead Wire, hard and soft Lead Pipes and Tubes, 
Tin Case Tubes and Pipes, Tin Tubes and Pipes, Lead Plates and Lead Mouldings. 


FRIED. KRUPP A.-G. GRUSONWERK "4a 


LUKE & SPENCER, LTD., 
BROADHEATH, nr. MANCHESTER.. 
Telegraphic Address : EMERY, ALTRINCHAM. Telephone: ALTRINCHAM Ao. 40 


BOLLIN G a LOWE, Oxon Ee .. 


























Engineer. Ss and M er chan ts (Penta sane. cigs Codes Used: PASCAL ear g emer Telegraph. 
Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c. pas for Foreign Governments 
PLANS AND ESTIMATES © ‘gry ition of 
; MACHINERY, TOOLS, RAILWAY & TRAMWAY MATERIALS, PORTABLE RAILWAY, MINING & CONTRACTORS’ PLANT. 
SAL Stocks of New and Slightly Defectiwe Rails. U1892 zt 








Eee Be. EEE 
SANITARY PIPE 


MACHINERY, &c. 


APPLY— 


PULLAN & MANN, 


Carnorian Works, LEEDS. 


Telegrams—OAMBRIAN, LEEDS. A BC Code, 5th Edition. D359 CATALOGUES ON 4PPLICATION. 


INDICATORS 


WORMS 


ta is a waste of time and money to cut worms ona 
lathe. 









We can cut worms quickly and cheaply because we 
have a special plant for that purpose. 


When you want any cut, why not let us cut them for 
you? We do the work accurately and expeditiously. 


May we send you a quotation ? 


Rodgers Bros., 
Telephone : Baker Street 5 
Brixton ONE. G130 BRIXTON RD., S.W. 

































Technical Perfect 
in every detail. 


SPECIAL CONSTRUCTION 
FOR DIESEL ENGINES. 


DICKINSON MACHINE TOOL @ [> | 


eg DEVONSHIRE WORKS. KEIGHLEY. We! 


anufacturers : é 
ORDINARY 4 AND SPECIAL TOOLS * TEXTILE MACHINE MAKERS. 
Complete Plants for Railway and Ironworks and Forge Machinery. 


SHIPBUILDERS’ AND BOILERMAKERS’ TOOLS. : THE LUNKEN COMPANY, L° 


Complete Ordnance Plants. D595 
: Telegrams—‘ Ordnance, Keighley.” ‘Telephone No, 319. Cables—A BC Code, Sth Edition. : 35, Great Dover Street, LONDON, S.E. Z248 








Ask for New Catalogue. 





























THE ENGINEER 





JUNE? 26, 1914 
cee, 






















MULTIPLE LEVER 


STARTERS 


For starting large electric 
motors. 
Robust, electrically & mechanically ; 
absolutely * Fool-proof,’ and specially 
designed and built for starting 
frequently against heavy loads. 

Ask for leaflet 10G. 


IGRANIC ELECTRIC (0., Ltd. 


147, Queen Victoria St., LONDON. 
Works—Beprorp. G313 


very 

















THE PATENT IN. P. BUCKET 
CUTS OUT 
PUMP WORRIES. 


So great is our confidence and faith in our pro- 
y N.P.’s i 


duct, that we invite you to try in your 
puinps for3 months at our entire risk and expense. 
Will you write or ‘phone us for our free book 
and card model ? 

THE N.P. PUMP BUCKET CO., 
11, Queen Victoria Street, E.C. 
Phone: Bank 6190. 

When writing, please mention The Engineer. 








--CRAVENS LIMITED, 
RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, nzar SHEFFIELD. 


Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS, 
TRAMOARS, IRONWORK, WHEELS, and AXLES, 
BRASS and IRON CASTINGS, &c. 
Wagons Built for Cash or for Deferred Payments. 
. Prices and Specifications on application 487 





R. Y. PICKERING & CO., LTD. 


(Established 1864.) 
Builders of Railway Carriages and Wagons. 
Makers of Wheels and Axles of all kinds. 
Chief Works and Offices— 
WISHAW, near GLASGOW. 
London Office— RC50 
3, Vicror1a STREET, WEsTMINSTER. S.W. 


LOCOMOTIVES IN STOCK. 
KERR, STUART & CO., LTD., 


Have in stock, or in an advanced state of at their 
California Works, Stoke-on-Trent, a large number of 
LOCOMOTIVES, 
with open in ain, 15in. Pra yo tenn: er x 

gauges ™ n, to . 84in.—Apply to 
and CO., Ltd., otirond a, Place, E.C. 998 


P. & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW, 


Manufacturers of RAILWAY WAGONS and CARRIAGES 
IRON ana STEEL SLEEPERS, FISH-BOLTS, SPIKES, and 
other, PERMANENT WAY MATERIAL, BRIDGES, and 


CONTRACTORS for RAILWAY PLANT and STORES of 
every description. 
Chief Offices—129, Trongate, Glasgow. 
d Offices—1084, Cannon-street, London, E.C. 





Raviet. 





ESTABLISHED 1861 


HARRISON & CAMM, Ld. 
Chief Works and Offices: ROTHERHAM. 
Manufacturers of 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon Ironwork, Castii RAILWAY WAGONS 
(in Iron, Steel, or Timber). 491 


THE GLASGOW R(&LING STOCK & PLANT WORKS 


HURST, NELSON & CO., LTD., 


Builders of RAILWAY CARRIAGES, WAGONS, 
ELECTRIC CARS, and Ca | other description of RAILWAY 
and TRAMWAY ROLLING STOCK. 

Makers of Wares and Axizs, Ramway Piast, Forerme, Suir 

Wors, Iron and Brass 





red OF} 

iff Office: Gordon Chambers, 31, Queen Street. 
London Offices: 14, enhall Street, E.C. 

See I'lustrated Advt. last week, page 41 nc507 








Simple, convenient, 
compact, sure. 


Vf} e Particulars from :— 
AU THe PYRENE Co., Ltd., 
EXTINGUISHER Dept. D, 


. 19/21, Great Queen St., 
|| Puts out Fire Kingsway, W.C. 0208 


H. W. KEARNS & GO., Lo. 


BROADHEATH, MANCHESTER. 
MACHINE TOOLS FOR ENGINEERS. 
Tel. No. 221, Altrincham, Q672 


See our Minetrated Advertisement in ieme of June 12 


BEVEL GEAR CUTTING SPECIALISTS 


Accurate Bevel Gears Cut on Your Own Blanks. 
LOW PRICES. QUICK DELIVERY. nie 


H. WOOLLACOTT & CO., 
Worsley Gear Works, Hulme, Manchester. 









































THE GLASGOW RAILWAY 
ENGINEERING COMPANY, ‘T°. 


GOVAN, GLASGOW. 
London Office :—12, VICTORIA STREET, S.W. 
MANUFACTURERS OF RAILWAY CARRIAGE, 


The ‘'G. & C.”” PATENT PNEUMAT 


BRUSHING & SCRAPING T0py 


Specially designed for Removing Tar, Paint, Rus 
Ironwork, es. | as Bridges, Girders, Roofs, G sholde tom 
Bottoms, &c. 8, Shing 





Sore Maker: 


FRANK GILMAN, 62, Lightwoods Hill, Birminghay 


Sec my last week's and next week’s adyt Gam 


ee, 
PUMPS. 
Apply for Details, Plans and Estimates to 


BOVING AND CO., LTp, 


#}, Union Court, Old Broad St., London, £,¢, 





Tel.: London Wall 4306 (8 lines) T.A.: Jenorten, Lowy 





WAGON & TRAMWAY WHEELS & AXLES, 


i 





CARRIAGE AND WAGON IRONWORK, also ‘COAST 
. STEEL AXLE-BOXES. Q492 










The Eng ¢. 
British Co., 
Ltd. 


Dixon House, Lloyd’s Avenue, LONDON, E.c, 


CRUSHING MACHINES, 


See our large advt., page 47, June 12 issu: G29 





















R. TURNER, L?”- 


G. 
Manufacturers of all descriptions of 


IRON AND WOOD FRAME WAGONS 


For Home, Colonial, & Foreign Railways. 
WHEELS & AXLES. 
PERMANENT WAY MATERIALS, &c. 
Colliery Screening and Conveying Plants, Engines, ay ing 
Elevators, Structural Work, Roofing, Castit.gs of A copes ons. 





M.A.N. Co., 


Caxton House, WESTMINSTER, s.w 


Makers of Large 


NUREMBERG GAS ENGINES 
M.A.N. DIESEL ENGINES, 


Illustrated Advertisement next week. — Splip 





Chief Works & Office : LANGLEY MILL, nr. NOTTINGHAM. 
London Office: Sanctuary House, Westminster. 
See Illustrated Advt. first issue in each month on page 6 





RAILWAY CARRIAGES, 
RAILWAY WAGONS 
TRAM CARS, cerc. 





LONDON OFFICES: 





“SUFFOLK HOUSE, 
, LAURENCE DOUNTNEY Hill 








FELBER, JUCKER 


& CO., Ltd. 
MANCHESTER. 










Building 
Sheets, 
Corrugated 

‘ heets, 
See displayed advt. page 46. 
RR cee ane 























WRITE FOR 
CATALOGUE C12. 





For ENGINEERS’ SHOPS. 
SHIPBUILDERS, 
CONTRACTORS, 
COLLIERIES & 
ALL DUTIES. 





SIMPLE, 


COMPACT, 


EFFICIENT, 
SINGLE & DOUBLE ENDED. 
ONE, TWO & THREE STAGES. 





















TELEPHONE NOS: 
324 & 325 IPSWICH. 
TELEGRAMS: 
“REAVELL, IPSWICH." 












ELECTRICALLY DRIVEN DIRECT-COUPLED. x# 












REAVELL & CO,, Lto. 


DEPARTMENT “A,” 


RANELAGH WORKS, 


IPSWICH. 
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THE ENGINEER 





THE CITY OF TORONTO, CANADA 


RANSOME 


HAS ADOPTED 


CONTINUOUS FILTERS 


TO TREAT 





THESE FILTERS 
EMBRACE 
THE RANSOME 
SYSTEM 
OF CONTINUOUSLY 
DRIFTING SAND. 





IMPERIAL GALLONS OF WATER 


ONE OF THE 
SIXTY MILLION : iets 
CONTRACTS 


EVER PLACED 





FOR 


RAPID FILTERS. 
EVERY 24 HOURS. 








RANSOME-verRMEHR MACHINERY CO., Ltd. 


530, BRUNSWICK HOUSE, WESTMINSTER, S.W. 


Telephones: 


2188 and 2189 VICTORIA. 


Telegrams: VERMEHRICO, LONDON. 














FOR Ab PURPOSES 
THE 









DISTINCTIVE 
FEATURES 














UCKLIN 


WATER TUBE BOILER. 









PERFECT CIRCULATION, LARGE WATER STORAGE 
AMPLE STEAM SPACE, DRY STEAM, 
CLEAN HEATING FURNACES, SAVING IM SPACE, WEIGHT E 


ste] UNSOLICITED 
| UNSOLICITED 
TESTIMONIALS 


ce? FROMAS BEELEY & SON Lt? MYDE. | 


FRICTION 
CLUTCHES 








WM. MORGAN & CO., Ltd., 
Kilwinning, SCOTLAND. 
Makers of 8M 206 


DERRICK CRANES 


Electric, Steam, or Hand Power. 








CARRON 
MARINE AUXILIARIES 


are supplied to the Admiralty and 
the principal Shipbuilding Companies. sM213 
No. 200 E Catalogue free on application to 


Engineering Dept., Carron, Stirlingshire. 


POWER PRESSES 


for Sheet Metal Trades, Blanking, Drawing, 
Stamping, &c., also Spinning Lathes, Guillotine 
Shears, &c. G362 


HORDERN & MASON, 


Vulcan Press Works, BIRMINGHAM 


(See displayed advertisement every fourth week.) 































































ees 


“ °) 











“LANZ” LOCOMOBILES 
Fitted with LENTZ PATENT VALVE GEAR. 
Prime Movers for Electric Light, Power 
Plants, Mining, and Factory Purposes. 
HEINRICH LANZ, MANNHEIM, 


LONDON AGENCY: 63, Queen Victoria St. E,C. 
See Illustrated Advt. last and next week. 


G374 








SPUR & INTERNAL GEAR-CUTTING 
up to 2ft. 1lin. dia. and 4 D.P. 
LOW PRICES. ACCURATE WORK. QUICK DELIVERY 


HOLTZAPFFEL & CO.,|: 


Sharpleshall Works, Berkley Road, 
6991 
Hampstead 6152. 


LONDON, N.W. 
Established 1794. 


EAST FERRY ROAD 
ENCINEERING WORKS CO., LTD., 
MILLWALL, LONDON, E., 
Hydraulic & General Engineers, & Ironfounders. 


See our illustrated advert, in last and neat week's issues. 
Telegrams : HYDROSTATIC, LONDON. B3027 


VALVES 


TURNBULL’S SAFETY STOP CHECK 
SLUICE & REDUCING VALVES. 








Send for Valve Sheet. 


ALEX. TURNBULL & CO., Ld, Bishophriges. 
‘telegrams—Valve, Glasgow ; also Steering, Glasgow. X2 





LUBRICATORS AND ALL KINDS OF 
GLASS FOR MACHINERY 


er \elei a 
GLASSES 


(ENAMELLED AND-PLAIN.) 


BUTZERWO RTH BROS., LTD., 


MA NCHES Lae 


|| ELECTRIC CRANES. 





WHARF CRANES, 
OVERHEAD TRAVELLERS. 


LOCO. STEAM CRANES 






JACK’S CRANES. 


ALEXANDER JACK & CO., Whitegates Eng. Works, MOTHERWELL, Scotland 


WEBB & SON, cons 


Tanners and Curriers, 


MANUFACTURERS OF 
OAK TANNED 
















Combs Tannery, 
STOWMARKET. 


PRICE LISTS & TERMS ON APPLICATION. © 31357 

















“NATIONAL” 
FUSIBLE PLUGS 


THE MOST 


RELIABLE LOW-WATER SAFEGUARD ON 


THE MARKET. 
SPECIAL PLUGS 
CONSTRUCTED FOR 

HIGH PRESSURES. 
Thread. 


THE Illustrated List Post Free. 


NATIONAL BOILER AND GENERAL INSURANCE CO., LD. 


St. Mary’s Parsonage, MANCHESTER. 
London Office: 60, QUEEN VICTORIA STREET, E.C 





All Plugs made to 
STANDARD SIZES: 
‘in., Win., Igin., Zin. Gas 


K842 





CHANGE OF ADDRESS 


Please note our New Address—.- 
WALDO ROAD, 
WILLESDEN JUNCTION, 
LONDON, N.W. 





THE GLACIER ANTI-FRICTION 
METAL CO., LTD. — as35 














DAVIE & HORNE, Engineers, 


Johnstone Engine Works, 
JOHNSTONE, near GLASGOW. 


MAKERS OF 
Condensing Pants Distilling Plants, Evapora 
tors, Feed Water Heaters and Filters, Pumps 
Oty Gen -- ps HOPE STREET, GLASGOW. 


bar eg om Address : Evaporator, Jchnstone. 
illustrated advt. in issue June 12. 8M122 








THE 


CLEVELAND 
BRIDGE ano 
ENCINEERING 60., LT. 


Specvalists in the of “Brien Monnfacture, 


and 
Roofs, icieee, nd at Poy oF 
Tron and Steel Chustractionat Work. 


HEAD OFFICE AND WORKS— 


DARLINGTON. 


BRICK MACHINERY 


For all kinds of Clay. Any Capacity. 
More Efficient and Stronger than any other make. 


BENNETT & SAYER 


Enmgdinmneers, DERBY. 554 


MACHINE TOOLS. 


C. W. Burton, Griffiths 


LONDON, MANCHESTER, GLASGOW. 


See Advt. in last and next week’s issue. (190 














GRAIN, CHILL & STEEL ROLLS. 


HEAVY GASTINGS E22 a's oct 


Steel up to 40 tons. 
teel Loco. Wheel Centres a Speciality. 


RB. TENNENT, LIMITED, 





COATBRIDCE, N.B. 


sm49 








STONE BREAKERS, 


CONCRETE BREAKERS? MIXERS, 
DISINTEGRATORS, COKE BREAKERS, MORTAR 
MILLS and every description of 
STONE & nn ara and Se peer iny me , 

et them out re/with Engi 

ae w:tow gos nd 8 seer es ne ry 
Pi. aw. Se — et @ | w BR O s. 

Stone Breaking Machine Makers 








BRANDON STREET, LEICESTER, ENG 
























1'765.424 MILES 


IS THE DISTANCE TRAVELLED 
BY THE *“*CAMEL’’ BRAND 


(REGD.) 


MAIN DRIVING BELT 
DURING 16 YEARS’ SERVICE 
























THE BELT 1S STILL RUNNING AND IN GOOD CONDITION, 
THUS DEMONSTRATING THAT FOR 


STRENGTH & DURABILITY 


“CAMEL HAIR” BELTING 


(REGISTERED TRADE MARK) 


IS UNEQUALLED 


Write now for Samples, Prices and full Particulars :— 


SOLE MAKERS 


F. REDDAWAY & Co. Ltn. 


PENDLETON : MANCHESTER 
LONDON: 50-51 LIME STREET, E.C. 




















a ane nem nan (tne aR ES TA AN AEN tN NE BET | 


/ rowee REDUCE YOUR POWER & HEATING COSTS 


BY ADOPTING 


rit MOND GAS. 


Suction, Suction-pressure and Pressure Plants. 
10 to 30,000 H.P. in Single Units. To Use any Class of Fuel. 


THE POWER-GAS CORPORATION, Lr. 
PRODUCER GAS SPECIALISTS STOCKTON - ON - TEES. 


7 9 Showing through the water a broad, rich red 
ls) € A co Q line, thus rendering the level very distinct. 
GaUCcE GLESSES a hand. 


GUILBERT-MARTIN, 9, Edmund Place, 















VERTICAL 
BOILERS. 


8177 






































re Aldersgate, LONDON, E.C. 
Fuel Economy Telephone: 2799 CENTRAL. Tel. Address: PHOTOPHORE, LONDON. 
: For high pressure, and to withstand extrem 
Reliabilit variations of temperature. Are not affected 
y: by cold draughts. Ends do not corrode. 





All glasses bear the Trade Mark, and have 
fire-polished ends of a dark claret tint. 


DANIELS HIGH SPEED PUMPS 
With Gutermuth Patent Spring Valves. 


These Pumps run ———. and without shock at hitherto 
unattained speeds and maintain a continuous flow; mae Sue 
to checking flow of water entirely eliminated. High etticiency 


Complete Sets of Engines, Gas Plants, 


Freedom from repairs. 











Made in all sizes up to 








3000 Ib. evaporation per hour. 













MOST SIZES IN STOCK. 


and Pumps. 2193 


T. H. & J. DANIELS, Ltd., STROUD, Eng. 
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| Es. HINDLEY & Sons, HYDRAULIC rit MSA _ [ETHERS 


Vs 
11, QUEEN VICTORIA ST., LONDON, E.C. ee 
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eles zi Seabees H 3 T _ 
grams: Steamport, London. Works: Bourton, Dorset. q "Re oS le 
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INDEX TO iinet cera i 


rtisements not appearing this week, but included in the “Subject Matter Index,” will be gene by reference to the preceding or following issues, with the exception of those appearing monthly. 
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CONTINENTAL IRON AND STEEL. 
VEITHARDT AND HALL, LTD., 
41, Eastcheap, London, E.C. 


G246 











THE ONLY EFFICIENT 100% LUBRICANT 


“TRIUMPH LUBEROIL” 


ASolidified Concentrated Mineral Lubricating Oil more efficient than grease lubrican t, as 
it remains unchanged by Heat or Cold. It ensures perfect lubrication without mee 


AllParticulars, Prices, &c., from AMERICAN COMMERCE COMPANY, Ld., 19 St. Bride St. "EC. 
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For Particulars of Bourdon’s Own Make 


Special Pressure Gauges 
for Oil and Fuel Services 


communicate with 


Negretti & Zambra, 


Makers of Thermometers, Barometers, Baro-Vacuum Gauges, 
Surveying and Drawing Instruments, Nautical Instruments 
é&c., and Sole Agents for Bourdon’s “Own Make” Gauges. 


Head Office: 38, Holborn Viaduct, London, E.C. 
Branches: 45, Cornhill, E.C., & 122, Regent St., W. 


6 


0008 


G06 








LOUDON 
BROTHERS, 


Limited, 





Johnstone, 


and 


39, West Campbell Street, 


Glasgow. 


London Office: 
10, CANNON STREET. 


VIEW OF PLANER ERECTING 





SHOP, JOHNSTONE. 


Makers of 
HIGHEST CLASS MACHINE 
TOOLS FOR RAILWAY, 
MARINE & GENERAL WORK. 





SPECIALITIES: 
Patent HORIZONTAL PLANERS 


Cutting from 15 to 100 f.p.m., and 
returning from 150 to 250 f.p.m., 
combining maximum of efficiency 
and output with minimum cost of 
running and upkeep. 





Railway Wheel & Tyre Lathes. 
Shafting and Surfacing Lathes. 
Shaping & Slotting Machines. 















MADE ONLY at 


THEIR WORKS IN 


SOUTH LONDON -=y 


TAUFFER’S 


LUBRICANT” 


FOR S2"7 YEARS & STILL THE 


STANDARD MACHINE GREASE. 
UNIQUE LUBRICATING AND LASTING PROPERTIES. 


TRIER BROS. LTD. 


REG. 
TRADE MARK. 


Office : 
CAXTON HOUSE, 
WESTMINSTER. 
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PRICE’S stanparp LUBRICANTS 


For STEAM ENGINES, 
» MACHINERY AND TOOLS. " 


For ELECTRIC MOTORS, 
DYNAMOS, &c. 


For GAS ENGINES, 
» OIL ENGINES, 





» GEARS, CHAINS, &c. 


SAMPLES and PRICES on application. | 


» PETROL MOTORS. 





Head Office: BATTERSEA, LONDON, S.W. 
Works: BELVEDERE, KENT. 





Manchester Office: 3, CROSS STREET. 
And at LIVERPOOL, GLASGOW, ABERDEEN, NEWCASTLE-ON.TYNE, 
WEST HARTLEPOOL, BIRMINGHAM, CARDIFF. six: 








BROUGHTON COPPER CO. LD. 


: COPPER SMELTERS, COPPER & BRASS MANUFACTURERS 


__ FLUID-COMPRESSED . 





HYD RAU LiC- FORGED 














GOLE, MARCHENT & MORLEY, LTD., 


Prospect Foundry, BRADFORD. 


rw Bradford. Telephone No. 4744 Bradford (2 lines) 


SPECIALITIES : 


Horizontal and Vertical Slow and Medium Speed Steam Engines fitted with Pisto 

Drop Valves (Morley’s Patent); Constant Pressure Crude Oil Engines (working 0 

the Diesel Cycle); Independent Condensing Plants; Millwrights’ Work: i 
Complete Power Installations. 


Sectional Catalogues are issued dealing with each Speciality. Splunee 








"FRASER & CHALMERS, LTD. 
TURBO - BLOWERS. 


HIGH, LOW & MIXED PRESSURE 
TURBINES. G316 
See Last Week’s Advertisement. 
LONDON WALL BUILDINGS, E.C. 


STEEL SHEET PILING 


“* Universal Joist” Piling 43 lb. per super foot. 
** Simplex ” 27 Ibs. & *‘ Simplex ” 221b. per super ft. 
Alllengthsin stock. Can be had on Hire. 


THE BRITISH STEEL PILING CoO., 
Dock House, Billiter Avenue, 


LONDON, E.C. 
Pilingdom, London. 





ORIGINAL. -— 


Telephone : Avent 


ENTWISLE & GASS, Ld., Engineers, 


BOLTON, Lancs. 


BLEACHING, DYEING, PRINTING 
& FINISHING MACHINERY. 


For Cotton, Silk and Linen Goods. 
COMPLETE INSTALLATIONS. G320 


1e 5463. Telegrams; “ 





WATER 


TURBINES . 


OF _ THE MOST EFFICIENT TYPES. 
MODERN 


PELTON WHEELS 


FOR HIGH FALLS. 








FRANCIS BERRY & SONS, 


SOWERBY BRIDGE, England. 
Established 1832. 


Makers of all kinds of MACHINE TOOLS. 


Look in last and next week’s issues for our illustrated 
D3ve 





THE BAKER OIL SEPARATOR 
FOR EXHAUST STEAM. 


RELIABLE _— 


Particulars from Dsrt. C, BAKER OIL SEPARATOR CO., Ltd., Hunslet, Leeds. 





Twin Gunther-Francis Turbine with Oil Goveraer, 


W. GUNTHER & SON 


LANCASHIRE, CORNISH & MULTITUBULAR 


BOILERS 


WM. WILSON and CO. 
Lilybank Boiler Works, Glasgow. 


The COIL CLUTCH CO., Ltd. 


Phenix Works, Johnstone, Scotland. 





BEST. Manufacturers of 


COIL FRICTION CLUTCHES 


for all Purposes, Powers, and Speeds. 
Quotation and Designs supplied on 
receiving particulars of application. 


See Illustrated Advertisement last & next week. 


ALUMINIUM and 
FERRO ALUMINIUM. 
THE ALUMINIUM CORPORATION, Ld. 


62, Coleman Street, London, E.C. 


Telegrams and sassage -. Fluxode, Stock, Londor 
Telephone " i City 2345 


D. & Jd. TULLIS, Ltd. 


Machine Tool Makers, CLYDEBANK, N.B. 
6ft. High-Speed Central - Thrust 


RADIAL DRILLING MACHINE. 


See our MHlustrated Advertisement, June 19 issue. 8™105 
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CENTRAL WORKS, 
OLDHAM. 








vertisement. 











Heating & Ventilating 


DUST EXHAUSTING, DRYING, &c., 
EXPERTS. KEEN PRICES. 


W. E. BROWNING & CO., 


Cowley Works, Leytonstone, E. 43 












Structural 
Engineers, 





t IRON’ STEEL: 
HEMP¢WIRE- 
ROPES: CHAINS-crv 


SAM! DENISON <-SON.L™ | 
PERAS/OE’ LEEDS:s-E- 








SPECIALITY: 


STAMPED STEEL 
FLOOR TROUGHING’ 
















ESRIDGES ~ E®OOFS. 


ALEX®. FINDLAY « C® LT. 


MOTHERWELL, Scotland. 


ABC CODE 
4th & 5th 
EDITIONS. 


Sugar Refining 
Machinery. 


BLAKE, BARCLAY & CO. 


GREENOCK, N.B. sub 





WATER SOFTENERS 


reat Office: 9, VICTORIA ST., $.W. WILLIAM BOBY, 


‘“‘FinpLaY, MOTHERWELL.” eita ss cow vi ON WALL, E-° 
“PaRKNECK, LONDON.” su2il isbury House, LOND : ; , 
. ment each second week. 








Telegrams 



















=~ 


>. 


TREET. 
TLE-ON-TYNE, 
IFF. 


Spl ng 


D. 


Joné 26, 1914 











— 























1 with Pistor 
(working 0 
Work: a 


Spline 





ULTITUBULAR 


2S 


md cCo., 
Glasgow. 


CO., Ltd. 


Scotland. 


JTCHES 


| Speeds. 
ed on 
ation. 


& next week. 
and 
1IUM. 
(TION, Ld, 


an, E.C. 
ock, London. 
D4#l 


5, Ltd. 


SANK, N.B. 
al - Thrust 


CHINE. 


M105 


sud 





9 issue. 
























































agricu Itural | Brid, Electrici Co. Gau ne Gage & Valvé Co la enna each ex: and McLean 
D ‘i 1 . Machinery 
Mac hinery irk Pe oe Lh | Dick RerrenkGs, ta | Klinger, Reand'G Pie Sc. | Verde 1a ee % | Craig, A. sand Co Lea 
Clayton and Shuttleworth, Ld “}uuig’g Co Electromotors Limited | Negretti and Tami Go} ad Engi-! etd “lott and Co., iia 
Fowler, J., and Oo., ‘inch, E., and Co., Ld Ferranti Limited | Newall Engineering Co Lubricator | ee ‘Oxygeri Co., Ld | MeNpil, J., and Co 
Ransores, Sims and Jefferies! pingid Alex.. and Ww, | Fowler, J. and Co., Ld | Schaffer and bude La a |. Linde Co; tees Watson Co., Ld 
Ruston, Proctor and Co., Ld | Head. ead, Wrigh nm and tg | J. P., and | ‘Tomey and Sons, Ld | 1 Metallic 7 Co | 
| Horseley dartnell, W., and Co., Ld G r Cutti a La | Pulsometer Engineering Co ‘Superheaters 
Air Compressors t, Phoenix Dynamo Co., La ear Cutting | Greepend Boulding, £ Sterne, L., and Co., (sotto, A., and Co 
‘Allen, W, H., Son and Co., La} n, A. and J., ana. Co., Ld Roturbo Mfg. Co,, Ld a and oe La | } frovaetl, Ww tha Contd Ld Worssam, G. J., and Son, ye heater Co 
‘Alley and Maclellan, La | Motherwell Bridge o., La Siemens Bros. Dynamo Works | Gre n, D. bod and tt tting Col | Hudson’ J., & Co. Reinforc’ aC pacrete Garrett and Sons, Ld 
Hiss and Moreom, Td | Gis, Wott, sad. Ce Ia Bolte cee | Klinger? i, and cms eenan and , Lad 
Berokett, F. W. and Co., Ld | Scherser Roll’ Lift ait Beliige Co Electric Tools Bo ae | Lancaster Sind To Stewart, J. McPhail and Simpson, Ld 
ae and Wade, Le La Str asc Bridge Woe, ©, Ae OSes eagle: ee | U8. dull Packing Co, 1a/Rivets t'sSiuperheatingCo. 1d 
Brothis'Mted Tool Go. Ld Cables (Electric) ric Welding | | | Wabeer, dm age © Shenton and Co., La 
Qonso! is ae a tsh * ( lated and Helsby Elect: ca eee te and ?. | Paint, W. i i ana Co., Ld ‘Rolls and Rol Rollin g ‘sarecying le 
Ingersoll-Rand Co Cables, | vob ne Citroen Gear Co., ain Plant) t 
Lacy- Halters meg} ae Ld Johnson and Phillipe Pico Cre fe an dP ins, Ld i te ae onal} plant ail Ins ‘onde 
Robey and Co. Ld Cable — | Bagshawe and Co., I orthern Manufact’g Co., La | Painting Machines _ , Syndicate | Negretti and 
a ne Gorman and Co | inery| Chain Belt neering Co Power Plant Co., as ana Oo Tennent, R. B., Ld | Stanlev, W. yam abee Co., La 
Guliran, Machinery > || Glover, W. T, van Co, La” | Gonreyor and d Bg Go Reid Get ‘Patent ents Roofs (sce Iron Bldgs.) Switch Gear | 
Worthington Pump Co., Ld Capetais viata Leech, Goodall and Wrigley, E. G., and Co., Ld | | 4 Alexander, 5 P., out Bee | Rubber Mostinery | ~wiggghes 
| x. 
Air Filter Gurke, Cnapeialt and Co., Ld Emery, Eme Governors | marae 5 wa Entwisle and Gass, Ld 
Baleke and Co., yee, Ld | Wheels, &c. Holla, 1 H., Jensen and Son" ‘Sand Blast -y| ee and Go,, La 
ee and To. Car Movers | Carborunduan Co.+ Ld Newton, Bean and Mitchel | Soe | ee oe 
2 Stone, J. B., and Co Davies, ns Pitman, | a8: er Hooker, Peter, Ld 
Pum: Ss Pega Mactuband H te| Withers, J. 8., and Spoon > pF 
oy Wits Son and Co.,La|Cask Making Saker ao Borey. Ls and nee Pattern Shop o> ona # Sand Blast Co.,Ld) Mills, Exors. 0 of J. 
ato eee. 57] Sinan , Machinery, Y| Miterall’ An AC and Co Grinding 0 | . Equipment Herbert, Edward G., La \"Teletnotors 
tic Air p> yidahd | Phillips, ree: 
stores, 1, and 80 an 5a ‘Castings Engine and Boiler Bradley sme Co tang and Achurch|_ BTW Bros. and Co., Ld 
Stott, 8. 8., and Co Cammell ira anid Co., La Fi & ull, C., and Co.4 Ld Pesforated Metals ’ ‘Textile Machinery 
ith | Qaruneton Forge Os. Ld ittings, &c. [ike and spencer, 14 Screwing Tackle“ sfather and Platt, La 
Aluminiu: | Hackett and Sons Bailey, Sir W. H.,and Co., Ld) Smedley .Ld phan Printin | Chatwin, T., Ld 
as) op oy) pla dag Sh papogee Ce a |Grindst’ne Dressers Halden, J., “é, Heap, J., and by: he ‘Thermometers 
| Herbert, Hopkinson, 2 Hulse and Co. la 
arc Lampe La Jessop, W.. i and Sons, Ld pavers ae ineering Co and Safety Rests| Hall, Bz and Oo. “ld Widdowson, J. H. | Geta, 7 and Sons., La 
Schofield’s Foundry Co., Ld | Schafler snd Budenburg, La poen and Trier Pig Iron SeaWater Distillers Negretti 
Artesian hy ell sore! i Maunhelin En nginee sere’ Studs ars and of Crows Co Faweett. Preston and 1d /Time Recorders 
ngin , | | leshall e ogra 
Massey, B. and 8. Pe r Separators : 
Brow it, cand Co ‘Chain Drives and IE i | Player, W. and J. pee \Pile Drivers Rapid Magnetting Mach. Co eo (see Mach n 
pails a lift Chains Ld ce Coon bell and McLean} came ecdagammmane — PP etprorhenae ge: Sew: age e Plant ¥ 5 a ri E 
lee od and Suis ue | Qoventry Gain Co., Davie and Horne es a Pipes, pee & L Steel einer Alliot and Co., Ld jrnctions J rh 
, ‘| Renold, H., agen « a Fowler, J., and Go. Leeds 
| Westi et Brake Co., La |Excavators ? | lan | Boring and » La Bagshaw. d Sons, Ld 
Aa enainabiners Wood, Henry, and Co., Ld | Austin Drainage Excavator Co) Harbour Fy if a Sets 093 Dunford and Elliott, Le La |, Tube-making 
| ugias, al 
bestos oal and } | Piggott, T., nafti Machines 
Paver Sucaer and Co, ta | Se eee on, ial \Explosives ¥: mo oo ©o as fi aind Lloyds, La fener go" | ‘Fielding and Platt, Ld 
| 
Ash Ejectors ‘Coal Cutting | Curtis's and Harvey, La Grant, Ritchie and istons aes La Platt, Samuel, Ld 
Trewent, F. J., and Proctor | ees no Fans and | Turbines Mesting Appara pai ‘atu us Coveney: a Lckwood nd Carlisie, La Shearing Machines Tubes " 
| ambers, an 4 | 0 
Auctioneers | Sullivan Machinery Co ay | Ee parang A ea ta and Co., Ld Cidbem.. . and Sons val Perry, 't., and Son, Ld ay ©. La 
Broo! ‘J Standa: Ring “9 
i and Va Valuers |\Collars Split Grip ta |, Korung Bros., Ld la Plates, Steel Ship Construction Howell and Fi 
aller, Horsey, Sons oe Cassell | Trier Brot | Colville, D., and Sons, Ld Isherwood, J. | wis, E., and —- 
Puller, Hor (Colliery Plant Glasgow Iron and Ste & Shutters, Steel | Piggott, Tr and Co, 
Radford, Son mana t juire : | Co.,Ld) Stewarts and Lloyds, Ld Ro ling Russell’ James, and’ Ld 
Wood and New | Concrete Mixers La | Penk Posgemy ove ee Hall, 'Ld Gibson. A. L., and Co | Russell, Jno., snd Co., 
Barrows cipal ms fo) ? lummer Blocks sj ing, Power Stewarts and Liovds, La 
Bayliss, Jones and Bayliss Hanaane vere Ba + wat 7 oe and Bennett, Ld | Jardine, J. gusta enzie, 1Bhana West-| Weldless Steel Tube Co., La 
‘Condensers Ka Work Wigglesworth, F.,and Co., La tt Teele be ‘Tubes, Benes, sod 
Pera baniche Maschin-| “Reluss and Morcom, Ld ri Hooker, Peter, Ld |Paeumatic Tools Chatwin, T 
enbau, A. tt. W. house HlectricUo neering Rosser and Russell, Ld Consolidated Pneumatic Todl eee ak ‘asia 
Croft and Perkin ‘erkina, Ld Caird and P eed-water | Watles, G., suit Co Neville’ Liverpool) Ld 
Goodchild and Macnab ul Se ea Morley, La Heaters Malleable Castings Globe Pneumatic Eng. Co. id Vickers Limited ‘Turbines anal 
Tormo Manufacturi Fraser, and Sous, La Caird and fayver Ley’s Malleable Castings Howard Pneumatic Springs we 
ee cae s | Kérting Bro ous, & era, Lad om iat aot and dad Man ganese Steel Bursti home aad Co., Ld Betas pew Ps *g Co 
Wiggleswo! an | Ledward and Beckett, ae %66, Arrol, cit J ‘ 
Watson Co., Ld Weir, G. an and J, Castings &F° Fo: s 
Belt Fasteners | _Roylee Limited Wright’ Forge & Eng. Co, 14) 4 = yen mo cnn | ees mana Go Ld Steam n Engines Ad te 4 
Pent Cota |Controllers F ewan Ice Machi Firth ‘ud Sons =? | Hands, J., and —— pan C., and Sons Willans and Robinson, La 
Stone, J. B., ’ igranic Kiectric Co., Ld c see! Tadfield’s “Steel Foundry Co | and Cnke One. 4C 
Beltin: \Coavedes Baits pe SR eo oe Regulators | Refrigerating *y)| Manholes | ‘Taylor anid Challen, Ld Slayton snd Shuttleworth, Ld ta ‘Turbines, Water 
I WNe | ( dM 
pears Chatn Co | Gandy le Manufactar Co Fitt Waste Oil Igniter, - and —_|_Folled Steel Forge Co., Ld | PagaeiRe vs pier, Penn de Ee | (see Fant) 
jandys Limited Redaaway, F., and Co. ers, Waste Oil Engine Marine Motors leand Co., La ‘Turnstiles 
Hendry, James Conveyors reap Lodge Bros. and Parsons Motor Co.,Ltd Pulley Blocks easton and Johnson, Ld Isler, C., and Co 
eddaway, F., and Co., Ld— woke, Pg Ee Fire Extinguishers India-rubber, ae | Derome Brothers arrett, R., and Ld | LeGrand and Sutelift 
rm ‘Halr” | Chain z neering Co Pyrene Dunlop nabber Gr’ . (Mathematical | Morris, Herb Herbert, L 14 Rindley, S., and Sons ‘Vacuum Pumps 
—— | Hi ane Wi meer and Co. LA Flexible Metallic Roddeway, Fs und Gos La een inetramente) — Lanz, Heinrich | oa 
Blondins rand Mite co interlock Metal HEUDINE Injectors ‘ae ane) ee and Co Liesl Go. 
vee n and Sons ectors) lenty | 
and Cableways Noo'Giuvevor Ga. La Forc ed | Dr pra ght Davies and Meteafe, 14 ‘Measur’ Machines and Co, Ld) Reader E., and Bons La 
Henderson, J.M.,andCo | Stott, 8. S., and C Dory Bred. and Boulding, ld | Mace py teavell an Co. Ld ai 
erchant Iron Ricl estgarth & Co| 
Blowers ree ‘Cooling T Sewers Bowden, J. and Co Gresham ao | Dunkerley, C C., and Oo, ta| ct WA) Robey and CoA | anions, 14 
Fraser and Chalmers, | Kater and Au Ankersit Pre th and Co., Ld fron and Steel pee Aap Glass & Co, | mg te Go, 1a’ 
es, +, All dian neering 
Keith and Biackman, La Zschocke’s Engincering Co orgings. S co, - Works Plant Metals mp Buckets W., and Co., Ld ae 
Samuelson and Co., Cc Castin. gs et Z ones, Goorus: Xe ta - my eed & Alloys Co., i 18 P. Pump Bucket Co Stott, S. S., and Co | am 
° as erry, T. mn, 8 Melioid Co., Tangyes Ms 
Boiler Compound rhe Th Thomson-Houston Co Grantnnin Heller and GrankCo Stevensons, Preston C., and Son, Ld las 
Bell's United Asbestos Co., La| Cranes Mis pe fron and Steel ah etal Co. La geek: Co.,Ld_ | Yates and Thom, Ld Co., La 
Dampney, 2, anil Co, Ld Bedford Engineering Co Rotherham Forge Co., Ld Buildings & Roofs sories Co., Witty ant Co 4 Steam Launches La 
ew! ohn er Bros. - 2 & . | 
8 c soot, 3 Jos, “a trod x (Rodley) | Williams, J ea and igs Anderson, D.. and So Glacier Ants cee sees Cs and Co, Id) Ooebran and Oo, Annap, 1) oe 
aioe “; sain, W., and On, an uae mea Anti-Friction = a H.,and Co | Joy, D.,and Ld 
Leroy, F. and Co Butters Bros. and Co Foun mipment Sia Ko and (ota Co. of Great nd J., La | Lobnita and Co. 
Scott and Co Phillips, J. et and oniton 4nd Paul, tid Tandem Smelting Co., La , | Simons, W., and Co., Ld and Son 
Boiler Insurance orale 4. — | Braby, Fe and Oo ters | Yarrow and Co., 
Na nsurance Co| © Sheldon and Co., Ld Friction Clutches srownlie and Murray, Ld Glenfield and Kennedy, Ld | Met 
tional Boiler I Co] Cowa’ Ld | Steam ers F. 
| Craven Brothers, Ld ridge, D g 180d On, } vn Cammell Laird and Co., — ms Bros. and Co.,La | British ‘Thomeoa- Houston Co! Wat tshi ips and 
Boiler Mountings | wh ge boil Clutch Co v8 vw Cleveland £ Brides e: nag Co La | Curnon Steam Meter | Merc has at Vessels 
Ailey and MackeBan, | Duisburg Maschinenfabrik | Edmeston, A-, isn Sons, Ld | Clyde Structural Iron Co.. Ld| Wigs, #-. end ome . ‘Steam Se Separators 
Hovkinson, He aT os La | reeeas ae oe Plati eS nes TC ae See, ae and Co., Ld Mining Machinery Co., La | Eancaster Tonge, Ld 
Storey, I , and So Sons, ia ae Untreskable Pulley and anin| fares, sha. Cp. La nid | eee. | Steam ¥ | “inter =f 
Boil gies Ravderace Ay 3 id Co Wigglorworth: F and Co., Ld anges yd and Co | Hardy Patent Pick K Cos Tad | ibavey and Co Ponta Wt and Co, la Grover snd Co " 
oilers an ” Kaan Wrightson Ld! Wm and Co 
Abbott and Qo, La sles, Fuel Economisers Mocha 324 Sons, La | ome d Teer and Co, ud | | gaps Me. and Co, Ld | White Manufacturing Co 
Babcock and Wilcox, Ld ack, A., and Co Grom tT. a | Ransorni Sims and Jefferies | Lancaster pn Tonge, Ld 
Becley, ir, and Son tA arsball, Fleming and Co | Clay Cress Oo, | Wright, Anderson and Co., Ld | Robey and Co., Ld and Hydraulic Co'  Rovies Limited | Water Purification 
so page feed Morgan, W., and | Loweock, A., Ld | Jointin | St =i) Co and Sons, ud NS eel and and Softening 
Cochran and Co., Annan, 1d| Morris, | Fishesiée Bars Gey hite | _ Walker Brothers, Wigan Steel | Baker's Oil Separator Co 
Coltman, H., and Sons | Northern Sra Works |" Mille and Co., Ld | n. J. and ct Co., + Succes Motors nd Co | Water Filter, Ld 
Cradley Boiler Co Ransomes and Rapier,Ld | r pane Gutta- Bergius > & Engine Co} —s Beckett pee “9 oe iat find Pit, r; 
ae | ee vateh, Joke (i (Keighley), Td F be a scgeereph Work orks Co, La | Blectromotors Lak tal re er yaar Sat Works) Paterson Enginecri Cc 1d 
2 | Smith, T., and )} ish Rockwell Co | nix Dynamo Mfg. Brown, emma neering ‘0 
jranthamBollerand GroakCo| *miulders, | Burdos, d..and Scns ine tt & Motor Cars | Gotens, Band Sing ta | Rangome-rerMfehr’ Macby Co 
Holdsworth — Taylor and Hubbard Dowson anit Mason Gas Plant| Walker, 3. and’ Co. | Clement Talbot Ld | “ee Firth — —y ia | Uelted Water Softeners, Lo 
Hudson, Thos., Ld | , Ld rewry } ] A 
. Vaughan and Son, Ld | } Ma and Co., Ld Flockton, Tompkin & Co., Ld Wright's Forge & Eng. Co., La 
amiort, 4 i flsou J H,and Go.,La | Leeds Forge Co., Ld ice chimery) wind Pujet Wagon Co La| anid J. Td ig Sitggorelronand Steel Co. La Water Wheels 
North Babderh Marine Engi- Cupolas Fusible Plugs 'Lead Machinery | Moulding Machines Howell and Co., Ld (see Fans) 
Plenty and Son, Ld sans tS Sieg Bailey, Sir W. H. and Co., Ld) “Glover, W. T., and Co., Ld | Greenwood and Batley, Ld Aiea Plant Jessop, W.. and Sons, La ‘Weighing Machin’ y 
Basin, Proctor ond oe’ 4 nS Sis ainon and Co., tal National Boller and General’ Krupp Grasoawerk, F- Samuelson and Co., Ld | OLA gankey, 2, "te Denison, S., and Son, Ld 
j aniove, ott an . . A | ’ > 
Ser Bl 8 A. ae 7 Co’ Gal d Sheet ‘Lifts and Hoists Oil Cabinets Spencer, J, and So: | Klein Engineering Co., La 
ompeon, John | Diesel Oil | Engines | vanise eets | Holt and Willetts Valor Co., s wore Lia Scotland | Welded Iron and 
Thornycroft, J. L.,&Co., Ld_ | 4 = Boy | Ramshay and Marshall, Ld | —_ Engineering Works Oil Engines 14 ~ Plat Work 
Tinker, Shenton and Co., Ld | Maschinenfabrik ‘Aster Engineering Co., Ld Ld Turton, T., and | Steel e Wo : 
ef et |Galvanisin } Mant Ww and Co., Ld Vickers Limited |_ Ash, J., and So: 
White, J. S., and Co., eee urnberg A.G.) aygoc ) R, La Bates, W. J., and Co., Ld 1g Co 
Wilson, Ww and Sulaer Bros ze ough id, ¥ You: Blackstone and et Sons 'Steel Balls Welding P Plant 
eigha ed» G pk Light Illuminating Co | Dudietine ironworks, La | ey ap a 
*, | cetylene Illuminatin | 
Bolt & Nut Making Distilling Plant | “Howson & MasonGas PlantCo| British Thomson-Houston Co| Gardner, L., and Sons and Co., La | Reset Benate wan, Wild and Co 
Machinery} Blair, Campbell & McLean,Ld} Power Gas Corporation, Ld Carbic Limited Hornsby and Sons, Ld | Lysaght, Messer Engineerin, go 
a Diving Apparatus Gas Engines Gimennand eka "| Mireles bieKerton & Day, a Steel Structural _|, Sirius autogenous Works © 
Bolts, Nuts, Siebe, Gorman and Co., ld | Bates, W. J. and Co., Id Wakefield, C (sl Cyand Co Normand, A., Work (see Iron and) “how ~# Chidlaw, La 
and Fastenings Drawings and . rey Roetarongn 400,14 |Locks Plenty and Son, Ld Co, Steel Buildings) | oe , D.. and Sons, I La 
Atmstrong, Stevens and Son Tracings Dud ronworks, Ld Kaye, 5 ., and Sons, Ld ae and Tated | .. Ld Steering G | Urquhart, Lindsay & Co., Ld 
Setnsdtee banscroms Co| TROP, tae | fiindley: E's pret gg Locomotives Weatinenouse Brake Co., La | La | Brown Bros. and Co., Ld | Winches 
Mercer, E, ‘Dredge | Plant | Hornsby, R and Sons, La | “avonside fe Co., La Wilso & F., and Co ‘Stills and | Butters Bros. Co 
| .A.N. Co, (Maschinenfa W.G., fs | r 
Books | ae comb Bretne waugsburg-Numberg A.G.).| Baldwin Locomotive Works | Oil Separators | ene wire istilling a are nery 
Griffin, Charles, and Co., Ld jee ty Ferguson, - ational Gas Engine Co., Ld sani er ee a te Balcke ote ng 7 Co, EA | Pontifex and sd Wood Wire & Wire Ropes 
Lockwood, Crosby, and Son Lobnitz and Cc., Ld Premier Gas Engine Co., Ld Sri Humboldt Co o ond, ant Co.,Ld §to! Bullivant and Co., Ld 
Longmans, Green and Co g er, Telford and Hard: | } . oa 
, an Priestman Bics., | Robson, J. (Shipley), Ld ‘jelding and Platt, rson Engineering Co., Ld Pail Signalling! M nical &c. Cooke, W.. ond Cos « 
Brak Simons, W., and Uo., Ld | Ruston, Proctor and Co., Leslie and Co., Ld | ’ way Se & echanteal Mc:) crades, G.,« 
ro es ¥. | Thyssen and Co iswell, Clarke and Co” Oil Mill Machinery Soe and Holland, Ld Bennis, E., and Co., Elliot, G., and Co., a 
tod Maguay Gi Wert Conrad, La ‘Gau uge Glasses Tunslet 0 2.» Ld | Rose, Downs & Thompson, Ld Pag: p Seyarantic Trieaph Stoker, La Wood Engravers 
Coan Ron and Brae Bag co| Diving Ropes Bishop, S. and C., and Co Kerr, Nan iA sot) Co., | . Pumps | Batley, Bi x and Co.,Ld| Underfeed Stoker Co., Ld | Swain, John, and Son, Ld 
Vacuum Brake Go. sy oN Gul a | ee Wilson and Co, id] mene Piste C8 Pep 60) sand ‘Stone Breakers | Woodworking 
Brick and Kite Drop Forgings. oman gles tg North British Loco, Co., id’ Oils and Ewbricants Reco 8 | Baxter, W. H. Machines 
he and Stampings Caspar jhe py age American Commerce Co., Tl Instruments) Britist ’ Humboldt Eng’ Sabon 
Machinery P e Pome J., and Sons, La onyme Sain tia Bristol Company Broadbent ond Be Bee ta Sete: ee 
Bennett and Sa < Carron Com er eae ah Téomnd a6 Bint! Eaves Cotapang hiimited ‘ Jeodwan, Barby and Co Sores Bes ont To. La 
pesmeg facmsw Co auge Glass Sociota Italiana ErnestoBreda| Trier Brothers Reducing — Macon By Sapecine, 2 ond Sone Ld 
Bradley ‘and’ Craven, Ld D shit bre stectors Stephenson, f., and Uo., Lid Waketed C. G., and Co Auld, D., and Son Sesticn” ‘Gas Plant! wrenches 
olden and Brooke, ‘owl We! Hen: Steam Special 
Wootton Bros, foe Aor fe Patent Lifter Oo, La! olden ane Sons, Ld Wolf, R Willess WH. and Oo, Ld | Royles Limited (see Gas Engines) Williams, *, B., and Co 































































INDEX TO SUBJECT MATTER OF ADYERTISEMENTS. 
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' HAVELOCK, AM LEE. 340 pp. 100 norm le Crown 8vo. Cloth. 5s. ne Just Moat ; 
ra ede nea MODERN WORKSHOP PRACTICE. A Manual for the VALUERS 
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, hand tools, 6500 old shovels, lamps and lanterns, iron A c 
Moats, teak offal, old ENGINEERING, IRON AND STEEL WOR Saeewe and Oe Me acae of turaie — sib. pluagers 
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JOHN H. WILSON AND CO.,-Ltd., Doek-rd. ae L N WORKS, 
Consult us. “The Best ard the Cheapest.” Large Stock agen se ot Pad ctynesdperaen neg Ane 


London Office: 15, V. Ssigeinchreny 8. a. __ Spl nx 157 
A a fe. 2 eterna i i . it 5 i 3 
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